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PROGRAMMING DETAILS

The program is written in ASA FORTRAN
IV and consists of the main program (MAIN)
with 14 subroutines. Subroutines SETUP,
PLOT, GRID, SCALE, and 01s are microfilm-
dependent and therefore must be replaced with
the equivalent routines written for the high
resolution plotting device available at the
user’s installation. The calls to these sub-
routines are flagged by comment cards in the
program listings to aid in this conversion.
Users may implement the program with page
plotting capability only (though this is not
recommended) by simply deleting the micro-
film dependent subroutines and the calls to
the same.

Subroutine CALC is available in two ver-
sions. The first version, listed on page 7, di-
rectly calculates the elements of the projection
vector, at, for each observation vector xi-
hence the projection vector is calculated anew
for each observation vector. The second ver-
sion, listed on page 6, uses the pre-calculated
values of at, stored in the matrix Fstar

(listed on pages 18-26). Either version of the
subroutine may be used: the first version
having the advantage of smaller core require-
ments, and the second version having the ad-
vantage of much faster execution times but
larger core requirements (about 5000 36-bit
words).

The present version of the program allows
up to 250 observation vectors, 50 variables,
and computes 99 plotting points per observa-
tion vector. This version requires approxi-
mately 58K words using the second version of
CALC. By reducing the number of observa-
tions allowed from 250 to 100, the core require-
ments are reduced to about 42K words. Note
that these core requirements include the micro-
film dependent coding, which is about 5K. Re-
duction of the program to a core requirement
of 32K (ideal for many installations) could
easily be achieved by reducing the number of
observation vectors. to 100, using the first
version of CALC, and eliminating the micro-
film dependent coding.
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:
P R O G R A M MDPLOT

~OIJTHERN FuREST  tXPEHIME NT STATION  F OR E ST SERVI C E  USDA :
I WARREN  NANCE,  GEORGE KrITH,  AND  B O N N I E  POLMER -.’ I
IIII~I~IiIlIlI~IIIIIIIIIIII~IIIIIIIIIfIIIIiIIIIIIIIIIIIIIIiI~IIIIIIIIII~
***********
* PUKPOS~  *
* * * * * * * * * * *

THIS PROGRAM  GRApHICALLY  PRODUCE> THE ANUREWS’
**********
* METHOD *
**********

WiS  MtTHOu  FOK MULTI-DIMENSIONAL  PLOTTING WAS
THE FOLLUWING  PAPER.

1 9 7 2 .  ANtiRt.WS* D . F . PLOTS OF HIoH  DIMEN S IONAL
28.1;LS -360

* * * * * * * * * * * * * *
*  CARD OKDER  *
**************

MICROFILM CARD
~15  LARDS (OPTI,,NAL)

OBSERVATION  NAME CARL& (OPTIONAL AFTER 1ST  PROBLEM) *
VAKIABLE NAME CAtiDS (OPTIONAL)
INPUT FORMAT CARv (OPTION AL  AFTLR  1ST  P~OELEM)

; R E P E A T E D
F O R

UAiA CARirS (OPTIONAL  AFTER  1sT  PROBLEM) * EACH
PLOT CARD * TH IS  ANti LA&EL LARD REPEATED * DATA SET
iAdEL  CARD (OPTAONAL)  *FOK  EACH PLOT DESIRED *****
LNIJ

******************
*  MICRtiFILM  CAKD * INSc’R (ED ONCE FUR  EACH SET OF PRObLEwS
******************

NOTE- THE USr;:  OF MICROFILM IS SC-4020  DEPENDENT.
COL.  2  1 IF  TAB LE OF LINEAR FUNCTIONS Dt;SIRED

0 OR  BLAiqK  I F  ,uOT
* * * * * * * * * * * * *
* 015  CAUDS * INSEIcTED  O&E  FOR EACH SET OF PROBLEMS
* * * * * * * * * * * * *

>HOULD  M ICKOFILM i)E DESIRE3  THIS ENAtlLES  THE CONTROL CLEKK  TO
RETUKN TI-IE  DtiVELOPED  OUTPUr  T O  T H E  PKOGRAMMEH.

CAKD 1 COL.
iAKD 2 CirL.
CAnD 3 CoL*
CAKD 4 CI)L.
C A K D 5 CuL.
LAUD 6 COL.

**************
* TITLr  CAKD  *
**************

COL. l-  5
C;(iLO b -  5 5
LOL. 54-  Sb
COLO 57-  5 9
LOLo 6r)’  62
COL. 63-  65

PLOTTING METHOD

AUAPTED FROM

DATA l BIO M E T RI CS

*****TITLt  CARD

COL.  1  1 IF  MICnOFILM  PLOTTING L~ESIRED  FOR ONE OR MORE
PROBLEMS IN RUN

0 IF  NOT

l-  i2  USr;R’S  N A M E
l-  r2  DESTINATION LO D E
l-  6 PHONE No.
A- 48  S O L I D  ASTERIZKS
l-  54  PRuCES~ING  IIuFORMATI~N
l-  0 6  S O L I D  ASTERIaK5

AL,,AYS  FARST  CARD vF  EACH PROBLEM.

THE kORL;  *TITLE’
ALPr,ANUMEnIC  T I T L E  vF  PKOBLLM
NO. O F  IN~I~‘IuUALS  (OH  CASE>)
N O .  O F  VARIABLES  BEkORE TRANSFORMATIONS
NO. O F  ~AHIABLES  AFISR  TRANLFORMATION~
* 1 I F  PR,NTEu  PLOT: ,  ONLY DLSIRED

* 2 IF MICROFILM PLuTS  ONLY DESIRED
* 3  I F  PRINTEIJ  PLOT> AND MIiROFILM  ARE BOTH DtSIRED

COL.  6b-  68  1  II:  TRANbFORMATIONs  N E C E S S A R Y
0 Ir TRANsFORMATIONb  NOT NELDED

COL.  69-  7 1 1 If; PREViOUS  DATA ANPUT TO BE REREAD
0  I F  NEb  sET  UF  DAT A  T o  B E  iNPuT

COL.  72-  7 4  1  Iv- NEvr  tiBSEKVATIOtu  N A M E S  uESIHED  ANU N O
VAKIAijLi  NAMES DEsIHED

0 IF  USER> PR E VIOUS NAMING  S Y S TE M FOR  CHARACTtRS
AI& VARlABLtS  T O  oE REREAti

2 IF  NEW  ~JBSEKVATIOI~~  NAMES AND  VARIABLi  NAMES ARE
Tu  dE EixTERt;D

3 IF  OBSEKVATION  NAMES ARE TO BE RETAlNED  B U T
NLw  VARIABLE  NAMEL ARE To BE ENTEREU * ,I

COL.  7b-  7 7  ALTLK~A~~  U N I T NUMBiR  F O R  D AT A  S E T  - A  Z E R O  O K
ULA~.,K  DtFAULTS  T O  SISTEM  STANDAHD(UNIT  5)

2
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20~.  76-  6~  0 UbL  THE FOLLOMING  STAWDARti  P L O T T I N G  FUNcTiOtJ  -
F(T)=sQ,<T(1/2)Xl  + bIN(  +  CUS(TIx3  + .  .  .

1 UsE  F~iL~ovi11lG  ALTrHNATE  PLOTTING FUNCTIDN -
F(l)=SI,q(T)&l + cciS(Tlx2  + SIN(PT)X3  t ..,

*******a-******
* OBbEnVATLON*
*  NA,.tE CAR& * KEuUIRLD IF 1 OR 2 PUNCHED IiJ  COLS. 7c-74  uF TITLE CAnO
*********+**** NUntiER  OF N A M E  CARus  ( W H E N  REQUIHEU) M U S T  EQUAL  iq0.  OF

INvIVIDUALS  (OR CA>ES)
iOL. A- lti  wMr OF I,,DIViDUAL  tirtt CASE)
HEPEAT  fiti-EACH  ;NDIWI&AL. NOTE - N A M E S  S H O U L D  u)E  ASSIGNELI  T o  E A C H
~NJIvIL~UAL  I N  SAME ORDLR  A s  INDIuI~UALS  A R E  T O  Bt. 1rvPUT I N  OATA  SET,
r.i.tm2fJu  NAME WALL  bE-ATTACHED  IU SECONi,  INDIVIWAL  IN OATA  SLT.

******tit*******
* VARiAoLE *
* IJAG CnRuS  * HE&IRED  I F  2 O R  3  F’UNCHED  IN C O L S .  7074  JF  T I T L E  CAtiD
l +****r**;**i* flU,.,bER  Oc  NAME CAR& (#HEN  REQUIRELi)  M U S T  iQUAL N O .  O F

VAnIABLE;  AFTER TRAihFORMATIONS.
CAL. l- 16 NAMc O f  VnRIAuLE
iiEPEwT FoA  EACII  vARIAB&.  N O T E - N A M E S  S~IOULL,  BE ASsIGNEd T O  EACH
$A~(IABLE  114  ORIJEI\  AFTEn  TRANSFORI#IATION*

****************
*  I N P U T  FOttMAT  *  HE-UIRED  UIJLLSS  1  rUNCHED
*xl**************

~.HuULD  PHOVIDE FciH F or<  t JPECIFLCATION
TRAsFOkMWTION.
**************
*  D A T A  C A R D S  * HEwUIR~D  UIJL~SS  1 rUivCHED
* * * * * * * * * * * * * *

AN  C O L S .  6Y-71  O F  TITLk  CARI).

FOR EACH VARIABLY  itEFOHE

AN  COLS. 6 9 - 7 1  O F  T I T L E  CARD*

lrITH  U P  TO s o  VAHIABLES~ M A Y
iNDIVIDUAL  SHOULU  dE ENTERI%

A MAAIMUM  UF 250 INDIVIDUAL  CASEa, EACH
BE EIJTLHLD  A T  ONE TI&. ALL  C A R D S  FUR  E A C H
IN DATA  jECK IN S A M E  RELATlVtr POSITIuN  A S  THL COtiRESPONbING  N A M E  CARD  XN
T H E  adAME  CARU 5E.C.
**************
*  PLOT  CHRLIS  *
**************

i&R M A Y  CtiOOSt.  tROM  TWO TYPLS.
TYPt. 1  uStD FUR PLOiTINe  U P  T u  2 5  CwiSECUTIuE C A S E S  I N  ONE P L O T

i;OL.  I-  4
COL. 5- 6
COL.  7- 9

C O L .  10
COL. 11’ l o

T Y P E  2  uSt.D  FoR
COL. I- 4
COL* 5
LOLO  0’ B
COL. Y- 11
COL. 1z- 14

***************
*  LAPEL  CAKDS *
*****.*******+**

COL. l- 5

T H E  fitiRe  iPLOT*
BLA,,,KS
INTI;GER NJ. S P E C I F Y I N G  T H E  KELATIVE P O S I T I O N  (WITfI
RLSPECT  Tu  D A T A  DECO)  O F  THc  FIRST  IN~J~VIDUAL  I N  W&ET
T O  DE PLOiTED-
COMwA
INTLGLR  No.  SPECIFYA~JG IHE RELATIVE PDbITION  OF THE
LAST INGIuIDUAL  ‘:,fU;:‘T TO BE PLOTTEb
EXAwPLE- P L O T
NOT=- MAAIMUM  N O .  UF C A S E S  IN LACH  SUUSET  C A N N O T

EXCEED 25
PLOlTIN6  ,JP To 25 CfiSLS  LISTED INDIVIWALLY
TtiE  WORD  iPLOT’
0LAI.K
INTtGkR  NU. O F  C A S E  T O  8E  PLOTTED
INTtGER N O .  O F  CA S E  T O  tiE  P L O T T E D
E T C .
MAXIMUM OF 25 CASES LISTED AN ANY OhDER
EXA MPLE- PLOT 20 1 14 9 65

OPTrOiJAL- I F  N O  LA&L  C A R D  1s  GIVEN,  T H E  T I T L E  W I L L  Bt:
T H E  S A M E  A S  COLS. 6 ’ 5 3  O N  T I T L E  C A R D .

THE WORD tLABEL’
COL. 6-53  TITLL  FOR IHE PLOT PHODUCED  bY PRECE~~DING  PLOT CARD

**********************
*  SUtiROUTINES  C A L L E D  *
**********************

01s
HEADAN
CALC
HOvvF

MAIN

COMMON R(lU)~IIU~IOU,IALT~~RR



153
154
15s
150
157
156
15Y
16u
161
16;:
1 6 3
164
165
160
167
160
169
170

,171
17L
173
174
173
170
177
17&
17Y

it:
AN
18s
104
185
186
187
180
l&
19u
19r
192
1%
194
1%
190
197
196
19Y
20u
201
2 0 2
203
204
203
206
207
206
209
21u
211
21r
213
214
2 1 5
210
217
2la
219
220
221
2 2 2
2 2 3
224
225

D A T A  TLTiK,Er~D/4nTITL,rH~r~~  /
DATA I i’EhT/4H****/
IALT=4
IPRUd=u
11u=s
1ou=o
IHR=Y
READiIlU~I)MlCtITAu

1 FORMAT(~~~)
IF (MIC  *EGO 0 ) GU i0 4593

C THE FOLLUWANG  SUBROU'tINE  IS MICROFILM UEPENDcNT
CALL 015

4999 READ (rIutl0) TLTC~T,TLE~N~S~NXVB~NXVA~IPRINT~ITRA~~~R~AD~NEWCH~
llUNII,iSAN

lu FoHMAT(A4,1x,lcA4,91~)
wRIT~(AH~~~O)  TLTC~T,TLE,N~S,NXVB~NXUA~IPRINT~ITRAI~~IR~MD~NEWCH~

~IUNIT~ASAN
5oUO  BACK~PACL  IKR

READ(IKR#~U) ILTC~T,TLE~N~S~N~V~~NXvA~IPRIN~~ITRAN,IREAD~NEwCH~
1IuNIl~rSrN
IPRO  = iPHOu + 1
IF (TLIC  .c.Q.  TLTCK)  GO TO 99
BACKSPACE  I R R
READ(IhR,3UI  (A(JltJ;l,Bul 1

3 0  FoRMAT(BuA11
w~ITLtrOUt40)  (A(J)@d=1t80~ 1

40  FORMAT(7oHlTtd  FOLLO,,ING  C&RI.?  iS  NOT LABELE D *T ITLE* .  P R OGR A M IS E
1XPECTIlvG  A TITLE CARi,.  /  1~0, uOA1)

l&J40
4 2

4 . 3

99

b0

101

l b 3
b5

REAIJ(IIU#~L)  I A

F6RMATtbUAl)
wRITt(rHn,42)  IA
UACK9’ncr  ARH
READ(ItiR,431  N X T L E
FORMAT(A4)
IF(NXTLE.EU.TLTCK)  GU  T O  5~00
IF(NATLE.EO.LNJ)  STOP
G O  TU  t3uuo
IF(NLwCH.E~.O.URON~W‘H.E~.~)  G o  T O  101
REAO(IAU~~O)~(ANAM(I,J)~J=~~S),I=~~NCS)
FoHMAT(SA4)
IF(NtiWiH.Ed.1)  GO TO 163
IF(N~wcH.EQ.u)  GO TO 65
REAO(IiU~6U)~(lVAR~I,J)rJ=I,S),I=l~N~VA)
GG TJ OS
IVAR(l,l)  = ITcST
IF (~RLAIJ  .Eti.  1)  GO TO 90
R~AD(IAU,BO)(FMT(J),J=~,~~)

60  FORkAT(ldA41
40 wHITr(1Out92)  TITLE~,UCS~NXVD~NXVA,IPnINT~ITRkN,IH~AD,NEwCH~

lIUNIT*iSlN
92 FOHM~T~~I~~~~HJOB  TITLE#31X,12A4/10H  IJO. CASE~,JOXII~/
1 4OH N3.  DlMENSIONS  6EFORE  TRANSFORMATIONS , IS/
2 4uH N3.  DlMENSIONS  AFTER TRANSFORMATIONS , 141
3 4OH  PHIIJT  OR MICROFiLM  OPTION ,I$'/
4 22H TkAHSFOHMATION  UPTION,lBX,I4/20h  HE-READ DATA oPTION~20X~I4/
S 23H EI~TLR NEW NAMES 0PT10~~17X~14/
6 4UH OPTIONAL  UNIT NUMUER  FOR OATA StT , I4 /-
7 40H OPTIONAL SIN FUNCTION. - , 14 1
IF(IJAK(AI~).EG*ITES~)  Go TO 1400

WRITL(AOJ~~~~)~I~(IVAR(I,J)~J=L,~),~=~,NXVA~
390 FORMAT(lri0///49H  RESHECTIVL  VAdIADLE  LlSTING  FOR CORRELATION WITHI

126l-l  TAaLr  OF L INEAR FUNCTIUNS)
190  FORMAT(4(6XeI3r3H  - r5A4))
1400 DO 222 IJ = 1rWCS

CALL RLAUIN  (NCS~X~N~VB~NXVA~ITRAN~I~~ADIIPRUEJ~FMT~IUNIT~
C AL L  CALC(IJ#NXVA~X~F~FMAX,FMIN~ISIN~

222 CONTINUE
END FILE IALT
REWIND IALT
CALL RUWF(~~~~~~NCS~IUXVA,A~~AM,F,FMAX,FMIN,TITL~~IPRINT~~IC~ITA~~
STOP
END



IJAIuCE+~PF~.KEAJII\~SY~

A SUbKWTIluE REAuIN (NLS~X~N~Vt4~NXVAtIlHAN~IREAD~IPROB,FMT,INU~~IT)
i c *PURPOSE*

;: :
Tu KtAu “ATA I N  rKOM  C A R D S  O K  FRUM  Alu A L T E R N A T E  U N I T  AND  TU SAVE

D A T A  ON t\~ ALTERNATE WIT FOR P O S S I B L E .  REREAL,  O F  DA T A  P R E V I O U S L Y  RECORD&J

13 C
14 c
12 C
10 C
1.1 C
A0
IY
al
2r
2d
2.3
2 4
25
20
27
20
29
3il
31
3L wNlTi (IALT) (X(J), J = i, NXVB)
3., IF(ITHHN*E~.~)  C A L L  ~NTRAN(IPROB~X~NA’&,NXVA,NCS)
3* RtTUKlr
3 5 END

A’
NXVU -
NAVA  -

ITnAiv -

IKtAu -

1PtG.b -
FMI  -

INU,JIT  -

kSCKIPTIO,,*
NO. rNDIVI,UALS. EACH INDIVIDUAL 1s C A P A B L E
O F  kPKESE,,TiNb U P  TV  S O  ObSERVATIuNS*
MATKlX O F  MULT~VARIATE OBStKVATIONt,( S I N G L E  tiIt~iENSIWE@)
NO. UF VAR,AULES BEFURE T R A N S F O R M A T I O N S
N O .  OF VARAA~LES AFTkR TRA~~FORMATAON~
1 THANSFUHp,ATION> ARt UESItit&
3  IRANSFOR~,ATION~ ARiz  N O T  tiESIRED
1  KEHEAD Oi; DATA~PHEVIOUSLI R E A D  AND  RECORIJE~
0 nE/iD NE.uJ DATA
TITLt PROBLEM  N O .  O F  D A T A  sET
UAIA READI,” FOHM,,T  INSTRUC I  I O N S
N O .  OF ALTcKNATE REAuIN FOh  NED  D A T A  SET
u LF SYSTE,.,  STANUAHD DESIRED

*SU~RuU’IIiJE> C A L L E D *
C IN l.KAN
C

UIMENSLOI~ I(~01 +FMT(AB)
COMMUN  K(lO),IIU~IOU,IALT,~RR
IF(InEAD.EJ.0) G O  T O  500
R E A D  (iALT)  (X(J), J,lr IriX,i~)
IF(ITRAN.E~.~) C A L L  ANTRAN~IPROB~X~NXW*NXVA,NCS)
RETUHlv

500 INX=IId- -
16 (iNuNiT .rJE. 0) IivX=IhU,.IT
R E A D  (AWtFMT) (X(J), J  = 1, NXVB)

NAILE* rl’F*.  Ii4Ti<ANSYM
1 SuljRuUl IivE WTnAF(( IP,,O~~,X,I~~XVB,NXVA,I~CS)
L C *PURPO&*
3 C A N  OPEN  sUaROUTIt,E F O R  USEK S U P P L I E D  F O R T R A N  TRAi&WRMATIONS.
4 C *ARGuMLNT r)Es%IPTAO,,*
5
b
7
d

1:
11
12
13
1 4
lb
l b
1 7
la
19
2ir
2 1
22
2 3
2*
23
2b
27

C IPliOd - TITLt PROBLEM  lu0. O F  D A T A  >ET

E
A  - MATHlX O F  ,r,ULTIV,,RIATE OBScRVATIONb (SINGLt; DIMENsiOIJED)

N~\lu - NO. OF VAR,Ai3LES B E F O R E  T R A N S F O R M A T I O N S
C NXVA - NO. O F  VARAAdLES AFTtR  TRAIuSFORMATAON~

E
NC> - N O .  OF CA&S

*SUBnOUTlNtS  CALLEU*
C NOi6
FL
”L

CJIMEIJS~OI~  X(50)
G o  T o  (lU~iOt20~20)~ IPROB

10 X(2) = X(3) *(0*9319**2)
X(3) = X(4)  * (0.697‘j**2)
X(4) = A(5) * (l.d2r0**2)
X(5) = X(6) * ( 0.2031**2)
G O  Ti, 1000

2 0  X(2) =  X(1)
X(l)=X(5)*(1.8240**2)
X(S)=X(6)*(0.2051**2)
x(J)=x(3)*(0.9319**2)
X(4)=X(4)*(0.6979**2)

1000 RETUKN
E N D

5



,rCE* iPF*.CALcS
A
d C
5 C
4 i
3
0 E
7 C
0 c

27 40
20
29
3cr 50
31
3c

*PUHPGSc*
LALCULATLS  PLOTTANG  POitJTS F O R  AI&HEMS’ P L O T T I N G  MtiTHOD.

*ARGUMLNT  3EshIPTIO,**
h - 1NIbEh  SEwuENcE  N O .  O F  INvIVIDUAL  CA% k’NTEHtG. C/i!% N O S .

AAIJGL  F R O M  1  TG IOTAL NO*  UF C A S E S  I N  OATA  Sk-f.
N% - NO. OF VAR,AJLtS  AFTLR  TRAI~SFO~MATIOIJS

x - MATRIX OF hULTiVHRIATE  OBSttiVATION~ F O R  EACH  C A S E
i  - VALULS  F O R  PLOTTING P O I N T S  FUR EACtl  INDIVI~JUAL.  Tti~fk  ARE 9 9

P L O T T I N G  PuIIJTS F O R  E A C H  IIIUIVIDUAL. H E N C E ,  F I S  A  M A T R I X  O F
NCS x 99 .

FhAA - i4AXI#uM  V A L U E  iN F
FMIN - MIIJI~~JM  VALUE  1N F

+SUBnOUT~NrS  C A L L E D *
IJOIJE

DlMElrSiW  X(sO)  *F(25~,99)
C O M M O N  /uLKuAT/  FbT&(51,y9)r  T(99)
C OMMON R(IO),IAU,I~U,IAL~,,RR
NT=SY
IF(K.E~.A)F’MIN=IOO~.
IF(K.Eu.A)  Ft.tAx=-lOOu.00
DO SIJ  d=r,luT
F(K,J) =  0 . 0
LJ(i  4u  L=reNX
LL=L
IF(1b1tv.bE.I~  ~tsL+i
FtKed) =  F(K,JJ  l  X(LJ  *  FJTAR(LLtJ)
iF(F(KeJJ.GE.FMAX)  Fr,~~=t(n+~)
1F  (F(K, J,  .LT.FMIN) Fp,IN=F (,,v J)
CONTIN&
RETWN
END
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C

E
C
C
C
C

:
C

::
C
C

LB

30

35

40

SO

60

78

85

90

100
500

CALCuLnTiS P L O T T I N G  POINTS F O R  AIuUHE&* P L O T T I N G  M E T H O D .
*ARGuMLNT  dEsCnIPTIOru*

h - INTEGER SEdiNCE N O .  O F  INdVIUUAL C A S E  LNTEHLD. CASL  N O S .
r(AdGt  FROM  1 T O  T O T A L  N O .  O F  C A S E S  I N  D A T A  btt.

NA - NO.  OF VARIAdLLS AFTLR  TRANSFORMATAONS
x - MATRIX  O F  I~JLTIVARIAIE  OBSrHVATION> F O R  E A C H  C A S E
F - VALULS  F O R  P L O T T I N G  P O I N T S  F O R  EACH  I N D I V I D U A L .

P L O T T I N G  PuINTS rOH  cACH  I~IVIDUAL,
THEME ARE 99

HEN%,  F  I S  A  M A T R I X  O F
NCS X 99 .

F~AA  - MAXIMUM  VALUE.  1N F
FMIN - M I N I M U M  V A L U E  1N F

*SUtbcouTlNtS  CALLED*
NONE

DlMEI;SiOlu X(30))  F(2~0#99)
COMMON /DLKUAT  /FSTAR(5l,q9),  T(991
COMkuN  H(l~),IlU,IOU,IALT,,RR
NT=93
I F  (K  .Eu. 1)  FM~N  = 1GOG.
I F  (K  .EJ. 1)  FMAX =  - 1 0 0 0 .
T(l)=-~*I415920
T(NTI=-T(l)
A=NT
AINC=2.*i(IJT)/(A-1.)
IF(I5h.GE.l)  GO TO oO
DO 50 ~=itlrlT
F(K*JI=O.
IF(J.EY.A.OR.J.E~.NT)  GO TL, 28
T(J)=T(J-L)+AINC
DO 4u L=r,luX
A=L
IF(L.NL.~)  G O  1 0 3 0
F(KIJ) =  X(L)  / S G H T ( 2 . 1
HK=l.
GO Td r0
IF(MUD(L~~I.LQ.~I  G O  T o  3 5
F(K#JI =  F(K,JI +  X(L)  *  SIN((A-RKI*T(JII
GO  To r0
%+;;A  l

= F(K,J) + ~(~1  * C(fS((A-RKl*l(JII
CONTINUE
IF(F(KtJ).tiTeFMAXI  F1d,AX=F(K,JI
IF(F(K~J).LT.FMINI  F,~,IN=F(K,J)
CONTINUE
GO Tij 600
DO 100 J = 1,NT
F(K#JI  =  0 . 0
IF(J.E~.~.uR.J.EW.NT)  G O  Ti)  7 8
T(JI=T(J-~I+AINC
R~z0.0
DO 90 L  =  1,NX
A=L
IF(MuD(L,~I.EQ.OI  6 0  T O  85
FIK,J)=F(K,J)+X(L)*S.N((A-HK)*T(J))
G O  Tu ~0
R~=fiK+l.d
F(KIJ)=F(K,J)+X(L)*C~S((A-~K)*T(J))
CONTINUE
IF(F(K,JI.GT.FMAXlFMAX=F(K,JI
IF(F(KtJleLT.FMINIFMiN=F(K,J)
CONTINUE
RETUHN
END

1
1



A
L
J
4
3
0
7
0
Y

lU

11

1L

13

14

12
10

17

Iti

lY
2L,
21
2r!
23
2 4
23
26
27
2d
2 9
3il
31
3 2
32
3 4
35
3 0
3 7
3r,
3Y
4u
4 1

G:
44
43
‘)O
47
40
49
5u
5 1
52
5 3
5 4
5 5
5.0
5 7
5d
5 9
60
61
6.2
63
6 4
65

tS
66
69
7ri
71
72
73
7 4

1DtNIIFItS  ROdS  vF  F Tu  BE  PLOTTrD.
*ARGvMrNl

I -
i & >  -
iuxv  -

ANAM  -

F,dA: I
FMIN -

TiTLk  -
IPHANT  -

LJE>CRIPTIOI;+  -
LQuIVALENT TO MAAN RtTURN  >TATEMENI
N O . OF CA&S
~0. i)F  VAR~AidLLS  AFTrR TRAnSFORMATiONS
C A S E  NAMtS
VALUt‘$ F O R  PLOTTING P O I N T S  F O R  EACn INDIVIDUIIL 6 9 9  POINTS/CASE
MAXIIdM VALUE  FOh  F
hIlvikUM  VAL UE FOri F

I41  i -

TIILL UF PnOtiLEbi  STUvY
A PdIivT O,,LY f,EsIHEii
L MICROFILM ONLY  D E S I R E D
s tiuTh PRiNT ANj MILROFILiva  DESIREU
A MICROFILM DESiGNATED FOn  THIS Ore  ANUTIiEti DATA SiT vJITtIIl4  RdJ
u MiCROFILM  IS ,%EVEn  DESInt;u

*INPUT CARU uRvER*
PLO1  C A R D ** REPEnTLO  A s  uFTEN
LA&L  CAtiD  (OPTIvNALi ** A S  D&IRE0
Ti TLt  UR EIJD  CAR, - TITLE  I F  ,YEH D A T A  S E T

E N D  I F  N O  M O R E  DA)  A  S E T S
*SUBNOUTAN& CALLZU*

LII~F
t’LTNU
PLUiL
PR~PLT
LETUP
PLQT

IlvTEuErt  TLTCr(*TLTCeE,rD,COM,~,Ai~COMMA~hlJAMC,AN~MtPLOTX
DIMEI~SIOIU ANAM(250,Sj ,ANAM,.(25,5) tF(&0,99)rCW(25r99) ,TITLEIlP) t I M

lAGE(~5~1~2)t~A(80)~OLDTLt(l2)@1ROWb(25)
COMMON  R~lO~~IlU~IOU,iALT,;RR
D A T A  TLTC,~Nv,COMMA,~bLANK/4HTiTL~4H~l~D  r4Ht ‘4H /PLoTX,LABEL

1/4HPLOl~‘+HLAvE/
GO 5 1=1*12
OLDTLE(I)=TIILL(I~

5 CGNTANUE
R E A D  P L O T  CAHD ,CHcCK  TO  SLE I F  NELU PRuv  O R  ENu

-1000 READ(IAU#~~OI)  IA
1101 FORMAT(8vAii

~R1T~~rHn~1101)  IA
BACKbPdt IRK

Al RLAD(IHH~I~)  TLTCK
IF(TLTCKOEQOTLTC)RET~RN  1

10 FORMAT(A4)
IF(TLTLK  .tQ. E N D )  Gv T O  2 3
I F  (TLiC&  .EQ. PLOTX)  G O  Tu 2 8
I F  (TLTCI(  .EQ. LABLL)  G O  Tu  1000
WRiTt(~Ou,24)  iA

2 4  FORMAT  (p0nOiHL  FoLLuwING CARD H A S  BLEN  INCOtiRECTLY SUaMITTEv /
11nOe 8irAl)
I F  (TLICn  ONLO END)  ~0  TO iOQO

2 5  IF(ICAv*GT.O)CALL  LI,rF
WHIf~(i0ur20)

2 0  F O R M A T  (~OH~THAT*S ALL  FGLfiS 1
C TnE’FOLLuwiNG  S&ROUTINE IS UNIVAC DcPENDENT

I F  wc l N E .  0  *AND. TLTcK  .EQ. END)  C A L L  P L T N D
I F  (TLTCK  *Ewe  END)  5TOP

c  FIND O U T  FONMAT  OF P L O T  C A R U  A N D  R E R E A D
28 KljEG =  0

BACKSPACt;  IRN
READ(IMR~JIJI COMMAC
BACKSPA& IRR

3 0  FORHAT(Sk,Ali
5 0  FORMAT(SX,2513)
4 0  FORMAT(6X,13,1X,I3)

IF(C&MAC.EQ.COMMA)  READ(IRR~4u)  KBEepKEND
I F  (COMMAC *NE.  COMMA) REAfl(IRR,SOi  IIHOWF(Ki@  K =  1,251

C T A K E  CARt;  O F  F I R S T  CASt
IF(KBEG.cQ.0)  Go T O  110
IF~KBEG~LE;NCS.ANDIKEND*LE.NCS)GO  T O  6 5



73
;;
7a
7Y
83
8i
82
83
8r
83
80

:,:
83
90
91
96

2
95
90
97
gt)
99

1ou
101
102
103
104
lo;,
100
107
106
1W
1fU
111
llr
113
llr
115
1lLl
117
llti
1lY
12Y
121
12L
125
1 2 4
125
120
1 2 7
126
l2Y
13u
1 3 1
132
135
13*
135
I3b
137
136
13Y
14Li
1 4 1
142
143
144
145
146

59
b0

65

7 0

8 0
100

1160

lliJ2

25U5
1128

C
bu0

C

7bO

I F  ((KtNU -K&G) *LE.  25)  b0  T O  65
WRITL(iOu,bO)
FURMATt27H ILLEGAL P LOT CArtD SKIPPED )
G o  TU ~0~0
NPS=tKcNo-KfkG)+l
DO 160  I=KtZevKEND
ICNT=(i-&BEG)+1
D O  71j  rt=i,S
ANAMw(1Cl~T,KI=ANAk(I,K)
Do 8u L=AtY9
Fc(ICNT~L)=F(I~L)
CoNTliruE
REAU(IIU~LAO~)  IA
WRITt(iRkrlItil) IA
BACKsP&t  iRR
RLAO(I~CR~I~OO)  TLTCK
6kKbPACr  ARR
IF(TLTCK*N~*LA&EL)  GI,  T O  liO2
R~AD(InH~llOo)  LABLtiITLE
FoRMAT(A'+~lXt12A4)
GO Tu 1128
00 2503 iJ=l,li:
TITLt (1~) = o~DlLt;t,~)
CONTANUL
IF (~PtiIttiT  *CO.  2) Gv TO 6,jO
CALL PLOCL~II~IA~EV  +3,1415g,  -3.14159e  FMA~,Ftditi)
CALL P~~IPLT(I\PS@ANAMNVFW,TITLE)
IF (rPti11uT .EG* l) Gu TO 7~0
THY FOLLUWANG  SUBROUIII~E  Is HICRDFILI.I  LSEPENDLNT
CALL StTuP(Fo*iAXt FMIIL~  TITLE )
ThE FOLLUW~NG  5Ut)ROUiINE  It. YICRDFILiv  ULPENDLNT
CALL PLOT(NPS~NXV~ANWMH,FW)
IF (TLICK  .Eu. LABEL) ii0 Tu 1 0 3 0
GO 10 Ii

C TAKE CARL  uF ScCuNu  CASE
110 NPS=U

DO 31~0  K = 1, 25
IF (ARuWF(K)  .bT* IJ)  GO TO lb0
NPS=NP>+  (K-l )
GO Tc,  4Ou

150 II = II(OnF(K)
IF(Ii.~Te250)  Go TO ~10
GO 170 J=1,5

~70  Ai~AMw(n,J)=AlrAM(II,J)
DO lil0 L = 1, 99

~60  Fh(K,L)=F(lItL)
G O  TO aOu

210 CONTINUE
~RIT~(AOU,SOO)  I I

sue FORMAT(2bl-i CA%  NUMErR e 14,  zOH 15 Too LAHGt
NPS=NPYI

.dJO  CONTlNuE
NPS = 25

4UO CONTINUE
REALJIIAU~~~~~)  IA
WRITL(iRn,llul)  IA
BACK~PACL  ARK
HEAD(I~RtllOU) TLTCK
bACKsPACt 1RR
IF(TLTCK.NL.LA&L) G U  T O  1 1 5 1
READ(I~R~~AOO)  LABLeiITLk

1151 I~(NPS.Lk;U.ANU*TLTC,x.NE.L~BEL) G O Tu 11
IF (NPb *LE.  0  *AND.  TLTCK .EQ.  LABEL) GO TO 59
I F  (NPS .GT. 0) G o  Tr, 1 1 0 3
wRITL  (IOUt61))
GO TO 11

1103 IF(TLTCK*Eti.LABEL)  GU TO 1 1 2 8
D o  2560 IJ=ltl2
T I T L E  (LJ) = OLDTLE (IJ)

2560 CONTINUE
G O  TO 1128
END

1

1

1

1
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ICE* rPFO.SETUPSYM
A SUBRUUT~~JE  SETUP(FMA~,FMIN,TITLE)
2 C *PURPObE*

: :
T O  GENERATE  A  MICROFILM GRID F O R  EA C H  PLOT  O N  M I C R O F I L M .

*ARGUMENT DESCRIPTIOiu*
5

c”
FMAk  - M A X I M U M  V A L U E  FOH  F

6 FMI~v - MINIMUM VALUE FOH  F
7 C TITLr - TITLL  O F  P R O B L E M  STUUY
8 C WBHOUTANES C A L L E D *

11:
C GRAD
C PRlNTv

11
1 2
13
14
15
16
1 7

:::
20
21
2 2
23

2’:
2b

c RITE&

:
*tvOTk*

T H I S  S U B R O U T I N E  15  MICUOFILH DEPtNDENT

E
DIMENSIOIU T I T L E  (81
NT =  9 9

Fi’
= ( FMAX - FMIN) / lo.

= FMIN  - OIF
YT=FMAX+DIF
AAl3=-3.1415926
AAT=dvA415926
C A L L  GHIu(AAB~AAT~70,30*YB,YT~l40~40~
C A L L  SCALE(NT,AABIAAbrAAT~~~O~~~l3~Yo~FMIN~F~iAX~7~2~3)
C A L L  PRINTV(5~5Ht3.14~4l~lil)
CALL  PHINTV(4~4H3.14,978rIri)

2 7 C A L L  RITE2V~?6rl004rlO23r~~,2~48~l.TATLE~NLAST)
26 RETURN
2 Y EN D

10



NAnCE*TPFr.PLOTSYM
1
2
3
r)
s
6
7

G
10
11
:L
1:
15
16
17
Ii3

i:
21
2L
23

2
26

%;:
29
x:
32
33
34
35
36
37
38
39
40
41
Zf
44
45
46
47
48
49

5":
52
5.:
54
55
56
57
5a
59
60

::
tg
65
66
67
68
69

C
C
C
C
C
C

E
C
C

E
C
C

C

SUBROUTINE  PLO1 (NPSv NX@ANAMWpFWI
*PURPOSE*

TO PHINT NAML LAbELSe  PLOT CURVES,  AND LABEL  THE CURVES  ON MICHOFILM.
*ARGUMbNT  UESCRIPTIO0

Ni’b - N O .  OF  CAStS

C
C
r

Nk - NO. OF VARIABLES AFTER TRANSFORMATlONS
A N A M W - NAMES OF INDIVIDUAL CASES &SIRED

Fw  - VALUES FOR PLOTTING POINTS FOR EACh  INDIVIDUAL. 9g POINTS/CASE
*SUBHOUTlNLS  CALLED*

PRlNTV
LINEv

*NOTL*
THlS  SUBhOUTINt: I S  MlcwOFILM  DEPcNOENT

INTEGER  CH~~ANAMW,  DuMt  B
DIMEMSlON  DUM(J)t  CHw(25)t  ANAMW(25t~l,FW(25,99)
COMM ON /BLKuAT  /FSTAR(51,99),  T(g9)
COMMON R(~O),I~U~IOU,IALT~IRR
DATA CH~/‘A’,‘~*,*C*,‘D’,‘E’~*F’~*G*,’H’~*I*,*J*,*K~.~‘L*~~M’~

~*N*,‘O’,‘P’,‘Q*,‘R’~~S*~*TI,~U~~*V*~~W~~’X*~~Y*/
WRITE WOTTOM  LABELS

65

70

a0

NT=99
LL=l
KNT=IJ
IFtNPS.LE.0)  RETURN
IF(NPS.LT.4) NN=NPS
IF(NPS.Gi.4) NN=4
1y=94
IX=63
DO  a 0  I=~,NN
KNT=KNT+I
B=CHw  (KNTI
CALL PRINTV (leBtlX,~Y)
Ixl=Ix+lL
CALL PRINTV (-A,lH-t~Xl,lY)
DO 70 3=A*3
DUH(J)=AlJAMW(KNT,J)
1x1=1x1+12
CALL PhINTV(lB~DUM~I~l~lYI
1X=1%+255
IF(NPS.Lt.(LL*UII  GO TO 10~
LL=LL+l
IF(NPS.LT.(LL*4))  NN=NPS-((LL-1)*4)
IF(NPS.GL.(LL*4))  NN=4
IY=IY-A4
GO To 65

1
I

PLOT CURVtS

- 100 DO 130 K=ltNPS
11=2+K
12=33+K
13=60+~
Do 130 I=lrNT
IX2=R(b)*T(I)+H(5)
IY2=R(4)*FW(KvI)+R(6)
IF~I.Eu.A.OR.I.EQ~I1.OR~I~EQ.I2*OR~I.EQ*I3~OR~I~EQ~99~  GO TO 120
IF~I.EQ.2.OR.I.EQ.~I~-l~.OR.I~EQ.~I2-l~~OR.I.EQ.~I3-~~.OR.I~EQ.96~

160 To A07
GO To 110

lo7 ~~L~oP~~~TV(1~CHW(K),IX2,112)
110 CALL LINLV(I~~,IY~~IX~~IY~)
120 1x1 = 1x2

IYl=lYi:
130  CONTINUE
163 RETURN

E N D

1
1

1 1



:E*]PFi.PRIPLTSYM
A
2

;:
5
b
7
6

1;

11
1 2
13
1 4
13
lo
I 7

:r:
2u
2i
2L
23
24
25
26
27
2%
29
31)
3 1
32
33
34

SUBROUTINE PRIPLT(NP5tANAMtitFWtTITLE)
*PURPOSE*

LOCATES PLOTTED POINTS  IN A MATRiX (IMACL)  DIMENSIONED To
SIMULATE A PRINTED PAGE.
*ARGUMtNT DESCRIPTION*

rvP5  - N O .  OF CASkS
ANAMU - NAMES OF INDIVIDUAL CASES uESIRED

Fa - ROWS OF F TO BE PLOTTED. 99 POIkTS/CASE
TITLE. - TITLE OF ILLUSTRATION

*SUBHOUTANES  CALLED*
PLuTk
PLOT3

INTEGEII ANAMI  t CHW
DIME&ION  CHw(25)tANAMW(25,5)eFW(25,99),TITLt(12)
COMMON /BLKUAT /FSTAR(51,99)* T(g9)
COMMO N R~1O)~IIU~IOU,IALT,IRR
DATA CHW/(A*,*B*~*C,,*D*,~E~,~F~~*G~,*H*~*I*,*J~,*K*,~L~,*M~,

~'N'~*O*,*P',*Q*,'R'~,S'~'T,,'U~,'V','~,~~X*,*~*/
C PLOT FW INTO IMAGE

DO 100  I = 1, NPS
DO 100  J = 1e 99
C A L L  PLOT~(T(JI~ FW(,,J),  CHw(III

100  CONTINUE
C PRINT OUT GRAPH

YRITt (IOu~lu) TITLE
10 FORMAT(lti1~41(1H*)~lcAS,SO(~H*))

CALL PLOT3
C PRINT OUT  LABELS FOR GRAPH

WRITt(lOUt15)
wRITE(10u~20)  (CHW(I),(ANA~~W(I,J),J=A~~)~ I = lv)yPS)

15 FORMAT(lHlr  *LABELS nAVE  BEEN MODIFItO  FOR R~ADABILITY*I
2 0  FORMAT(~(~XIA~~~H  - r5A4II

RETURN
END

1 2



A
2
3
4
5
b
7

;
13
11
12
13
14
::
17
18
19
20
21
2.2
23
2
2b

2
29
30
31
x5
34
3s
3b
37
38
39
40
41
42
43
44
45
46
47
48
4Y
50

::
53
x':
56

:
E
C
C

:
C

E
C
C

E
C
C
C
C

5

10

1 2

SUBROUl  INE SCHEME
E N T R Y  PL~TA(IMAGE~XM,,X~XMII~~YMAX~YMII~J
E N T R Y  PLOTZ(X~Y~ITJ
E N T R Y  PLuTj
*PURPO5E*

T O  PLRFORM  A  ‘COnE PLOl*  B Y  LOCAI  I N G  PLOlTED P O I N T S  I N  A  M A T R I X
(IMAGE) UIbiENSIONED 10  SIMULATE  A  P R I N T E D  P A G E .
*ARGUMiNT  UESCRIPTIOi++

IMAGt - I N T E G E R  MAJRIX FtjR  PLOTTINe
XMAX - M A X I M U M  VALUES  FOR X  CDORDiNATE
XMIN - MINIMUM  VA LUES FoR  X COORDiNATE
YiAX

- -
- MAXIMUM VA LUES F;R  Y COORD I NATE

YitiIN - MlivlMUM  VA LUES FUR Y COORD I NATE
x - X V A L U E  F013  A  P O I N T
Y  - Y  V A L U E  F O R  S A M E  P O I N T

II - 1NTEGEH LAoEL  FOfi  POINT
*SUBROUTiN<S C A L L E D *

SHuX

E N T R Y  PLUTl(IMAGE~XMAXtXMIiutYMAX~YMINJ
INTECEti UASHvBLANKtEyE
DIMEdiOiu  1MAGE(55rl~2J
COMMON /BLKDAT /FSTAR(51,99Jr  T(99J
COMMON R(1OJtIlU~IOU,IALTtrRR
D A T A  D~SH*~LANK,EYE/AH-*~H tlHI/
rM; rps/

NCOL:=121
I$ ;; : = I* 55

= 1, NCOLS
IMAGE (I#JJ  = ULANK
IF (I .Nk. 1 l (iR. I .NE*  55)  GO To 5
IMAGE (IrJ)  = DASH
IF (J .Nt;.  1 .UR.  J .NE*  NCOLSJ GO Tu  10
IMAGE (ItJJ  = E Y E
CONTINUE
ISW  = A
NBAO = 0
DO 12 i = 1~ NCOLSr  ~0
DO 12 .J = 1955
lMAGt;(JtlJ  = EYE
IF(XMAX.LE.XnINJ  C A L L  ERl (I,XMAX,XMAN~ISWJ
IF(YMAx.LE.YMINJ  C A L L  ERl (2,YMAX#YMlNvISWJ
RETURN
E N T R Y  PLuTE(XIY@ITJ
NCOLS=l21
IF(ISW.EG.PJ R E T U R N
IPX = 1.49  + FLOATtNCOLS  -1)  * (x-XMANJ / (XkAX -XMINJ
IPY=l*49  +54. * (Y-Y~v,INJ/(YMAx-YMINJ
ISWl = 1
IF (IPX *LT. 1 *OR* 1PX  .GT. N C O L S J  CALL  ER2(lrIPX*ISWl,NBAD)
IF(IPY.LT.  l.OR*IPY.~T.S5J  CALL ER2(2*IPY,ISWl*NBADJ
IF(ISWl.tQ.2J  R E T U R N
IF(IMAGEIIPY,IPXJ  l EW* BLANK *OR*

1 IMA~E~IPY~IPXI  l Eu* EYE *OR.

13



7s
74
73
70
77
7er
7:,
8u

::
83
&
6s
80
87
86
89
9u
9i
9,:
9J
94
95
90
97
98
9Y

1011
101
102

2 IMhc(lPYtiPX) *cd.  LAQi)  00  T O  39
IFIAG~;(  1Pt  * JPX)  = M
G O  Td 0 0

5 9  1ibiAGL(rPYeiP~)  = I T
ou  RETURN

tdqTH Y pLuT3
NCOLb=l5A
DIMEiJSAON  NAML(55)
D A T A  Nru/35/
D A T A  N~MdS5*lt-l  1
IFtIM  *LO.  L) RETUR,$
IF(Nid*oE*  54)  ~0  TU 00
l\rM=Ni~+r
iJ0 7j l=hMeS>

75 NAME(I)  = aLANK
d0  CONTlNuE

00 99 A=ir55
10X=36-1
JT=I- ((l/9)*9)
IF(J~.LG*~)  w0  T o  y0
G O  Tu ~5

90 P=IDx-A
Z=P*(YMAX-YM~N)/~~.+~~IIN
iwITr  (Ibut  87)  NAME~I)~s~~IMABE~IDx~K)~K=~~I~COLS)

b7  FvKMAT(~I-I  tAl#lPE09.Lt121Ai)
GO To  96

YS  LRITc(rOd,&B)  IuAME(IJ~ (IMAGE(iDXvK)tK=lt  NCbLS)
&ti F0RM~Ttlii  #AltU9Xt12rAl)
96 CONTINUE
9 9  CONTlNut

DIME~A~IJ  PUT(l3)
K=O
DO 100 I = 1, NCOLSt  10
P=1-1
2 = P * (XMAh - XMIN) / FLuAT~IJCOLS-r)  + XMII.(
K=K+A
PuT(K)=Z

1~0  C O N T I N U E
ID1 = lucuLs/lo
WFCITL(AOU,~O~) (PUT(,),I=l,IUI)

rcji  FOHtQTtln  #6Xei2(1PEi0.3))
IF(NuAti.bT*  8) WltITE(6~103~  NBAD

1u3  FORMAT~AH  t18tSOH  PuINT5  ,EHE OUTSIUE PLOTTiNG A R E A  AND NOT  P L O T T
1EO)

RETURN
ENU
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NA,rCE*iPF~.SHUXbYM
1 SUBROU  TIkE  SHUX
i:
3
4
5
0
7
0

1:
11
IL
1s
14
la
lo
17
lb
19
2u

f
El\iTR: tlh(ir~~Y,ISw)
ENTRY Ltti(~tlPtIStNC)
*PURPU>E*

A UTrLiTY  kOUTINL  TO HANDLE  OVER~LOTS  FROM SHEME.
*ARGUMrNl  3EaCHIPTlO,,*

THE ARGUMENT  LIST FOR THE TWO ENlRY POINTS EHl AND ER?
ARE INTEGRATED INTO IHC LObIC cjF SCHtt’iE.
ENTRY tiRl(ltxtYtISwI
IF(I.Ew.A)  WHITE(Grt)I  XtY

8  FORMAT(lh  ?2oH  X MAX IS Lt XMIN*XhAX=*El4.7r 9-l XMIN =rE14.7)
Y FoRrui~T(ln  t29H YMAX iS LL YWIk  ) YMwX  I S  =rt14*7rlGh  YkIN I S  =t

lE14.7)
1w=2
RETUkN
ENTRY LHL(I*IPIIS~NCI
15=2’
NC=Ni,+r
RLTUnN
END

C

E
C
C

:
C
C
C
C

s:
C
C
C
C
C
C

SclbRuUYItuE  G~IO(XL~X,,,ML,MH*YB(YT,MBIMTI
*PuRrOx*

-

10  PtcouUcE  A FRA~*~EwORK  AND GRID ARt;A TAItsREti  FOR EACH  DATA SET.
*ARGttMtfuT uE5CkIPTIo,~*

X L  - FLOATING POINT LEFTMOST  VALUE OF A
xa - FLOATldC  rOINT  kIGHTMOST uALUC  O F  x
ML - MlrRbIlV  SPkCE L E F T  O F  SCALdi  AWEA
Mn - MARGIN  SP,,CE k1gkiT UF SCALD-3 AREA
yo -
YT -

FLOATING 141Nl bOTTuM  V A L U E  O F  Y
FLOATING rOINT  T O P  vALUk UF Y

Mci  - MARGIN SPACE  BEtOw  SCALED AREA
Ml - MARGIN SPACE  ABuvE  SCALED AREA

*SUBHOUTLNES  CALLED+
YSCALV
XSLALV
&LSAv
FRAMrV
LINEV

THiS  SUBKOUTINE  is  MICkOFILM  DEPLNUENT
COMMON R~lOItIlU~IOUtIALT~iRR
CALL YSCALV(YB~YT~MB,MTI
CALL XSCALV(XLtXk,ML,MRI
CALL SCLSAv(Rl
11 = R(9)
1 2 = R(7)

:z
= R(luI
= R(B)

CALL FkAMEv(3)
CALL LiNtV(IltI3rI2~,3)
CALL L~NtV(I2t13rI2ri4)
CALL LINtV(I2tl4rIlri4)
CALL LINEv(IlrI4rIlri3I
RETURN
END
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,uCE+I  PFY .SCALLSYM

L

t
5
0
7
0
Y

1U
11
LG
1.a
14
15
lo
17
lo
1Y
20
21
2L
23
2*
23
26
27
2a
23
3U
3i
3i
33
34
35
30
37
36
3Y
40
41
42
4J
44
45
40
47
4rr
49
5u
51
5L
53

2
56
57

C
C

r
C
C
c
C
C

:
C
C
C
C
C
C
C

:

*PUttPCls~*
T O  PhodUCE SCALI,*G FAciORS B Y  WHiCH  T H E  PLOT  M A Y  Btl LABLED  A N D

II~cH~MLNIEY  ACCOkDlNu  T O  E,,CH  ~PECJFAEL,  OATA  S E T .
+ARGuMtlul uE%KIPTIO,++

iJA  -
X X L  -

XF -
X L  -

NCHARA  -
I\ITA -

NCIMAXA -
N Y  -
Yu -
YF -
Y L  -

Id-hRY  -
PITY -

NDMAXY  -

N O .  O F  INC~EMENT,,L VHLUES id  X  AXI>
FLOATING  PulNT VALUE  O F  X  bOH  L E F T  M O S T  L I M I T S  OF GRiO
F L O A T I N G  PcllNT VnLUE  O F  X  601%  L E F T  M O S T  LAtiEL  GF GkiD
FLOATING PulNT V,,LUE OF X I-OR  RIGHT MOST LABEL  OF GRID
NO.  uF CHAnACTLR:,  DISPLAYEu  1N EACn  L A B E L  O N  X  A X I S
NO.  OF OVEnSTRIKES I N PRINTING T H E  L A B E L S  O F  X
MAAIMUM  NO. OF P L ACES To LLFT OF DtClMAL IN X-AXIS LABELS
NO.  O F  lNC,,u&rvTk~  V A L U E S  UN Y  AXIS
FLOAING POINT VALUE  riF  BOTiOM  L I M I T S  O F  Y
F L O A T I N G  PulfJT  V;LUE O F  Y  t3H irbTTClM  L A B E L  O F  Gr.ID
FLijAI’ING PlrlNT V,,LUE  O F  Y  toR  T O P  LAflEL  O F  C H I D
~0, OF CHAnACTERz DI~PLAYEL, 1N EACH  LAbEL  ON Y AXIS
NO. GF OVEhSTRlKkS  IN PRINI'ING  THE LABLLS  OF Y
MAAIMUM N O .  O F  PLACE5 T O  LLFT O F  DtClMAL IN Y - A X I S  L A B E L S

THlS SUBtiOCITlNk  iS M~CHOFILM  DEPdJOENT
COMMuN R(lu)

5 A=NX
0=NY
G=NCnAkX
H=NCHAHY
AINC=(AL-XF)/(A-1.)
C=xF
WY0

i0

12

15

20

22

lY=H(4)*~+H(o)-18.
lX=H(31*C+H(5)-(6.*G~2.)
lF(NCHARX.EQ.0)  GO T,, 12
CALL LABiV(CtlX*lYtN(,hARX@t~TXtNDMAXX)
lYl=lY+lo
lY2=lY+23
IXl=ti(s)*C+R(S)
C A L L  LlN~V(1X1~1YlrI~l,1t2)
lF(XF.dJ*XL)  GI) To 12
C=C+AId
IF(C.Lk.XL)  60  T O  1 0
AlNC=(YL-YF)/(lj-1.)
c=xxL
O=YF

lF(NCHfiRY.EQ.0)  GO Tu  22
C A L L  LABLV(D~IX~IY~NLHARY~,~TY~IUDMAXY)
lYl=lY
lXl=,c(3)*C+R(5)
lXP=IXi+o
lF(YF*cO.YL)  GO To 23
C A L L  LINLV(IA~~~Y~~I~~,IY~)
D=D+AlNC
IF(D.Lk.YL)  CO TO 20..--..
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NA,&E*lPFb.OISSYM
A SUDROUTII~E  01-S
L
5
4
5
Cl
7
6

1:
ii
12
13
14

C *PURPOSE*

E
‘ T O  L~ADLE  THL  COIUTMOL  i E KL  R  TO RrTURN  THb  D E V E L O P E D  O U T P U T  T O

T H E  &IiHT PRoGHAMMER  A N D  Tu  S E T  U P  TnE  C A M E R A .
C *CONTROL  C A R D S *
1 CARD 1 CuL. i- 1 2 uSER’S NAMS
: CARD CARD 2  3 CuL.  COL. i- A- 1 2  6 uESTINATION  PHONE.  ,uO. CODE

C A R D  4  CUL. i -  41)  sOLID ASTEtiISKS
CARD 5 CuL* i- 5 4 +ROCtSbING INFORhATIoN

C C A R D  6  C3L. i -  b6  SOLIU ASTEHISKS
C *SUB~OUTAN~S  ‘CALLED*
C IDFRMV
C CAMRAV

A:, C
lb C THAS  SuGnOuTiNC AS MICdOFILM DEPdDENT
1'7 D~MEIuSAOI\  NAMEl2)fDESTlEI  viNSTHl28)
lo READl5,i(r)  NAMt@DEST,Pt-iONE,INSTR
AC) 10 FOHMATl2A6/2A6/Ab/BAo/9Ab/llA6)
2u C A L L  IOF~MV~NAME~DES~  ~PHONL#INSTRI
2i C A L L  CAMliAVl35)
22 RETUdN
2a END

NA,uCE*,  PFo.LINFSYM
1 SubROUTIiuE L I N F
L C *PURPOaE*
3 C T O  Pr(ouUcE  A  TABLE  O F  LINEAR FUNuTIONS FuR  THE ANDREWS
4 C PLOTTIl\G  MLTHOr).
5 C *SUl%+OuTINt$S  CALLED*
0 C NONE
7 DIMEi&ION  V 199)
b COMMON /BLKL)AT  4aTAR15ie~9)~  Tl99)

1: CoMMuN  ISTART =  RliO),IIU,IOUIIALT,~RR  -19

:: DO IEND 1000  = 0 JK = 185
13 ISTANT = ISTART+EO
14 IEND = ItNO+
ii IFlI~Nu.~Q.iuO)IEND=99
lo C WRITt nEADlNG FDH TAbLE
i7 WRITrlIOU,iOI
l a lo FoHMATliHi~37X,53HTA~LE  O F  LINiAR  FUdTIoNS  F O R  A N D R E W S  P L O T T I N G  M
15 iETHOu//59X~liHVALUES  O F  7/12X,i2O(iH*))
2u b~R1T~110u~20) ~T~I),I=IsTART~IEN~)
2r 2 0  FORMATliH riiXp20F6.iI
2 2
23

g 8; : = 1, 5lJ
= 1STARTpIENU

2r 5 0  V(J) = FSTARlItJI
2 5 WRITiliOU;55) II lVlIIIrI,=ISTART~IrNDI
20 5 5  FORMATliH rGxvI3v20Fe.2)
2 7 6 0 CONTINUE
2d 1000 CONTINUE
2 9 RETUHN
30 END
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BLOCK UAIA
COMMUN  /oLKDAl/FSTAR(S1,99,,  T(99)

1-~~4~1r-i.~4~~-1~2~2~-1~2~~~-1,154~-i~090~-1~026~  -*96L*  -*898r
1 -.B33r -.76y* '0705, -*br)h, -.577~ -.Sl3t -.449t -0385, -0321,
1 -0236, -.lS'Lt '.128, -.06++, -,OOO* .064, ,128, .19LP &6#
1 .321# .385* 0449, l 513e ,577, .b’+l# ,705, l 76Yt 0833,
1 .t)y8* ,462, 1.026, 1*09t,v 1.154, r.216, 1,282, 1*340* 1.411t
1 1.475~ ieb39, 10603, 1*66-j, 1.731, r*79bt i.859~ 1.923, i*9d8,
1 2.052, i.116, 2.180, d.24~~ 2.308~ d.372, 2.436~ 2.500, 2.SbSt
A 2.b,z9* d.695, 2.757, 2062~~ 2.865, r.949, 3.013, 3.077, 3*142/
DATA (FSlAH( l,J)t,,=ltq9)  / 99*.707/
UATA (FSlAK( 2tJ)tu=ltqq)  /.

1 -.Oi)O, -.064, -0128, -.191, -.254r -0315, -.375v -*434# -*‘+9lt
1 -.546, -.59&e, -.648, -.&, -.740, -.782t -.820# -.b5S* -0867,
1 -.q14, -.936* -.q59,  -.q7>,  -.987*  -*Y95v  -.999t  -*99’1)*  --995,
1 -.gb7, -.q75, -0~~9, -.qj,, -.914* -.887e -.855, -.b2u*  -*782*
1 -.7+01 -.o9ot -0648, -.59;' -.546* -.491v -.434* -.375, -*315@
1 -.254, -.19rt -0lZ8, -.06~+, -.OOOt 0064, .1281 0191, 0254,

.37jP 0434, l 49i ) .546* .>9b, .646* 0696, 0740,

.a201 .855# l h8.1~ .914r .Y38v ,959, 0975, l 9a7*-~.
1 l 9y5* l Y99, -999, l 49st .98i, 9975, .cis, l 93u* l 914t
1 .M67* .a%* .820, l 78dt .74OP .b96, .648~ l 598? l 546t
1 .4q1* .434P l 375, .315, .254* 0191, .128* l u64t l QQO/
OATA (FSI'AH(  3eJ)v.,=leq9)  /

l-k.0~0,  -.Y9tje  'oqY2, -*q8L, -.967~ -.949t -.927e -a9019  -0871,
A -.&~a, -.~OAP -0761s -071~~ -.672t -.823, -.572, -.Slijt  -*4b3#
1 -.4u5, -9343, -0285, -0223~ -.160, -.i96, -.i52, .032, l Oq6,
1 .loOe .22st l 2U5, .34-a* .405* ,465~ ,518~ .b72f 0623~
1 .b72# .71a, 0761~ -601) .838* l u7lr .901v .927* l 949*

1'
,907, .98z, l 992* l 99bP l.OOOe l Y98* .992@ .982, 0967,
,949, .Y27* 0901, l er71t ,838, .kiOll .761* 0716, ,672,

1 .6~3, .s72* .518# l 46.>t ,405,
1 .uq6, .u32, -0052, -*09t,t -.160,
1 -.403, -.Sla* -*572, -0623, -.672*
1 -.871t -0901, -0927, -094yt -.967*
DATA (FSTARt 4tJJvj=1*99)  /

1 .OiJU, .128, 0254, 9375, .491,

I�
.914, .YS9, l 9u7* �994, .995*
.74u* .64tr, .546t 0434, .315*

1 -.31St -0434, -0546, -*64b* -.74Ot
1 -.9yst -.Y9Yt '*9M7, -*959* -.914*
1 -.4Ylr -.b7j* '~254, -*12iir  -.OOOe

.345* .265*
-.223, -.285e
-0716~ -.761t
-0982,  -.992t

l S9Mt .696~
,975, ,938,
0191, .064v

-.tb2Ot -.887t
-0855, -.782t
.12&r .254*

.225* l lkBOt
-.345,  -0405,
-.uOlt  -0838,
-.99&~-1*000~

.78i(* 0855,
e&87, l 82oe

-.U64,  -9191,
-*93&r  -99759
-.696*  -05988
03759 0491,

:
.%81 .b%, l 7t)2e l &55; .914* l 959v .987t 0999, l 9959
,975, .Y30* .6d71 l b 2 u , .740t 0648, ,546, 0434, l 315*

1 l lYlt ,064, -*064, -*19,t -,315, -.434,  -.546~  -0646,  -0740~
1 -.&O, -.Li87t  "938, -0Y75,  -.995t -.999e -.987* -*959*  -9914~
1 -.Bs5, -.782t '0696r -*59<>,  -.491t -.375~  -.254t  -*126*.-*0uO/

-DATA (FSTAK( S@J)t&le99) /
1 l*OUO* 0992, 0967,  0927, .871* .tjOl* .718t 0623, l 518,
1 .405, .285* 9160,  l 032, -.096, -0223, -.345, -.463* -0572,
1 -.672, -.761* -0838, -eqol, -,949t -.962* -.998t -0996, -*962r
1 -.949t -.901t -0838, -0761, -.672t -.572~ -.463t -.345* -*223f
1 -.096,
1 ,871,
1 ,801,
1 -.223t
1 -.9a2t
1 -.572e
1 .5~8t
DATA

1 -.0001
1 -.967*
1 .315*
1 .867t

.U3L) -160,
,927, 0967,
.71&P ,623,

-.345* -*463,
-.99u* '-998,
-.463r -0345,
-623, 0718,

(FSTAHt 6tJ)t,,
-.191, '*375*
-.93ts* '*855t
,491, 06481
,782, .648t

l 28st ,405,
0992,  1.000~
.Sld, ,405,

-0572, -.672*
-*96i,  -.949*
-0223,  -.096*
l 8OA* .871*

=1*99J /
-0546,  -.696*
-07401  -.598t
078~) .867t
0491, ,315,

l S181 .623* ~718~
.992* .967e .q27r
.285r ,160, l lr32,

-0761, -.838e -0901,
-0901, -.838e -0761,
0032, .160e 0285~
~927, ,967, 0992,

-0620, -.914t
-9434, -.254t
-959, ,995,
0128, -.064t

-.975t
-0064~
,995,

-e254@

l 801t
l 871r

-.096v
-0949,
-0672,
9405,

1*000/

-0999,
0128~
l 959*

-*434t
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69
7lJ
71
74
73

80
87
t)b
8~
9u
9r
9L
93
94
9s

9ti

12
101
1QL
103
104
10s
100
107
fob
1OY
110
111
1lL
113
114
113
110
117
11a

2:
121
122
123
124
125
126
127
120
12y
13il
131

if;
134
135
130
137

1 -.!$jb, -.740, '.855, -9530, -.987t -0999, -.975? -*914* -*820*
1 -.by6~ -.540t ‘0375~ -*19i# -.OOO* 0191, ,375, .S46r 0696,
1 .820# .Yl*, 8975, l 99Lj* .987t 0936, .855* l 740, 0598,
1 .4j4* .d54t .ObJ+,  -.12;, -.315# -.491# -.64al  -0782,  -d&$7*
1 -.9>9, -.y9>t -0995, -0959, -.887v -0782, 0.648, -0491, -0315,
A -*11&v 0064, 0254, 0434, ,598,
1 ,999, .975r l 914t l b2u* ,696,

iiATA (FSTAl+( 7*J)P~=1,99,  /
1-l.OtiOt  -.482* '*927, -*b&t  -.718~
1 l lbO* .54S? l 518, l 671~* ,801,
1 .9*9* .b71@ ~761, 062.5, .463t
1 -.463t -.623, -*761r -087~~ -.949,
1 -.8r)lt -.b7&l -.slal -.345t -.16Ov
1 l 7i&* .c13t$* .9L7, .48Ll  l.OOOr
1 .5'/2* .405l l 223, l U3L* -.160*

.855*

.375P

-0572, -.405r -.223t
.901, ,967, .Y9t)@
l 285* .096v -.U96*

-0992, -.99av -0967,
.ll32, .223* l 4OS,
.Y82, .927t l t+3a*

-.34S* -.Sltie -.672e
1 -.9ul* -.Y67t -*9y01 -.99;, -.949~ -*b7it  -.761t  -.b23t  -0463,
1 -.2dSr -.1l9ot l Oy6r l .ka3* .463v .623, ,761, ,871, l 949*
1 ,992, .Y9L-b* 9967,  l 4011 ,801, .672, .518* l 34>* *160@
1 -.032t -.225t -*405, -*S?i* -.718~ -0B3tlt  0.927,  -.982t-1*000/
DATA (FSTAk( 8*~)~~=1t99) /

1 .OUO, ,254, 0491,  -690, .855, 0959, .999t 0975, 0887,
i .740* .k&bl .31s, l 06ri* -.191v -*434e -.648,  -.d20v  -0938,
1 -.9Y5r -.987t -0914, -078~~ -.598# -.A751 0.126, l 12tr, 9375,
1 0598, ,782, l 914, l 98/* .9951 .9.38  t .82Ot l b48, l 434*
: 0191, -.U64, -.315, -.!$+,I -.740v -.&87v -.975t -.999, -0959,

-.855t -.b96, -*491r -*;254,  -.ooot ,254, .491? .69b, l 835*
1 0959, 0999, 0975, l b87, .740* 0546, .315t .064* -0191~
1 -.4j4t '.64dP -.&zO, -.~j3~, -.995, -.')87e -.914e -0782, -0598,
1 -.375t -0126, 0128~  0373, .598* 0782, .914* 0987, l 9Y5r
1 .9j6t .62ti* 0648, l 43r* .191* -0~64, -.315v -0546,  -*740*
1 -.8d7t -.975* -.999, -.959r -.855* -0696~ w.491, -0254, -*OOO/
DATA (FSTAtl( 9*J)t.1=1*99) /

1 l.OlJOt ,967, 0871, l 7la, .518e .285, .032t -.223t  -*463e
1 -0672, -.&Jo* -*9+9, -099~~ -.982e -.90Ae -.76le  -.572t  -0345~
A -.Oy6~ .160* l 405, 9623, .801* .927e .992t .992@ l 927r
1 l 8lJl* .02s* .4U5# 916~~ -.096e -.345v -.572t -.761*  -*9ulr
1 -09e.2, -.99dt '~949, -0636~ -.672~ -0463t w.223, .032* l 2&5*
i .S18, .718, 0871,  0967, l.ooOe 0967, .871* .71td, 0518,
1 .2&D .u32, '-223, -.4&j, -.672~ -.838~ -.949, -*99&r -0982,
1 -09~19 -.761~ -.572, -0345~ -.096v 0160, .405* ,623, l Bule
1 .927, .99z, l 9Y2r 'Y27, .801t 0623, .405P l 160, -*096r
1 -.345, -.57zr -.761, -.901, -.982, -.99be 0.949,  -0838,  -*672@
1 -.463t -.d23* l 032, l s&☺t ,518~ l 718* .871, .967r l*OOO/
D A TA (FSTAR(iO,J)rd=1@49)  /

A -.OJO, -.~131 "598,  -.&2,,,  -.959v -9999, -.938*  -0782,  -*546#
1 -.254e 0064, 9375, l 64o' .855P 0975, ,995, 0914, .740@
1 0491, 0191, -.128, -043~~ -.696v -o&37* -.9&T*  -0987,  -*887r
1 -*6C)6,  -.434r '-1281 '191, .491 I l 740* 0914, .995* l 975*

:
0855, l 04(3@ 0375, '06~~ -.254~  -0546, -9782,  -093tj)'  -*999,

-9959, '.er25'  '0598, -0313' -*oQo* 0315, 0598,

i
l 9Y9*

l 959r
.93ti*

l 82ij*
0782,

-.975*
0540, .254*  -*064* -:;;z*  -*b46@  -9855,

-.995* -0914, -074ut -.491,  -.191* , ,434, 0696,
1 .t)a7* .987* l 9tb7, .&a-/# .696* 0434, .128r -.191* -*491*
1 -.740r -.914r -0995, -.47j, -.855, -0646, -.375, -.064, l 254e
1 -546, .782* 9938, 9999, ,959, l 820, .59&e 0316,

(FSTAR(l1*J)vu=1@99)  /
l ooo/

DATA
l-l.OoOt  -.Y49t -0801, -0572, -.285~ 0032, .345* 0623~ 0838~
1 .967v .99a, l 927t 0761, .518* 8223~ -.096, -.405t -0672,
1 -.(371t  -.Y82t '-992, -0901, -.718e  -0463, -.16Ot .160* 0463,
1 .718* .901* 0992, l 98z* .871r 0672, .405t .096r -0223,
1 -.518t -.76ln '0927, -.996, -.967t  -*638*  -.623*  -0345,  -*032r,
1 ,265, .57&P l 801e 0949,  l.OOO* l 949, ,801, .572r l 2d5r
A -.032t -.345t -0623, -.83~, -.967, -.998,  -.927e  -e761,  -*518r
1 -.223r 0096, l 405* 067~~ ,871, 0982, .992P l 901* l 718e
1 ,463, 0160, -.160, -0463, -.718t  -0901,  -.9X?,  -0982~  -*871@
1 -0672, -e405* -0096, 0223, ,518, 0761, .927, *99&P -967,
1 .838e .b23@ 9345, ,032,

(FSTAR(~2@J)rti=1,99)  /
-.285t  -0572,  -.801r  -.949*-l*OOO/

DATA
1 .ouor l 375l l 696t ,914, .999* *93&r .7YOt 0434, l 064@

1 9



130
139

1 -.j1st
1 .5Y6,
1 -.BdO,

;
.959*

-0999,
1 .93dt
1 -.762,
1 .546r
1 -*2$+t

-.64tjt '*&7, -0995, -.959n -*782t
l 055* 0967, l 97st .82Ot .%b,

-.975r '*967* -965~~ -.598, -.254,
.Y9!Jr 0887, l 64o* ,315, -0064,

-0914, "696, -0375, -.oooe 93751
.740@ 0434, l li64* -.315* -ebl(6,

-.491, '0128t l isr, .598, .855*
l 19it '*lYl# -054~~  -.82ov -.9?5*
,126, l 491e l 76.ct .959, -995,

-.491t -.12&t 0254,
.191v -.191r -0546,
.128~ 0491, l 762@

-.434v -.74uv -*938e
.696t 0914, l 999*

-.887, -.995v -0959,

141
141
142
14s
144
143
140
147
140
144

.98?t
-.987t
.88?*

-.696,

.975, 0820~
-.ej55#  -0598,
l 64d* l 315t

-.j75, -*ooo/

-.9Oit -0998~
.99p* l 967t

-.982, -0638,
.6719. 8623,

-.6?L* -8345,
.4Obf '032,

1 -.U64t -.434, '*740, -*9&j, -.999t -*Yl4,
DATA (FSTAR(l3tJIt,=ltY9) /
1 1.000, l Y27t ,718,  '405, .032, -*345*
1 -.949t -.76~, -*4b3, -*(jgO, .2&S* ,623,
1 .6ul, .518,  l lbO, -*;~25~ -.5?2~ -0836,
1 -.S7ir -.P2st l 160, l 51t,t ,801, ,967,
1 .2~5, -.u9bt -0463, -0761, -.949v -.Y96v
1 .us2, .4OS, l 716, '921,  l.OOOe .Y27,
1 -.3r5* -.672, -*9ul, -0990, -.949t -0761,

.6,i3, .U71@ l 992t *96-r* .801* *51&e
-.836, -.96rt "962,  -*b&v -.572e -.223,

-.6?2*
.871v

-.982t
.992*

-.901t
.718t

15u
151
15L
153
154
153
150
151
150

-.463,
.16Oe
.160*

-.lj9b* ,265~
-.223t -*5?2*
l 516* -8~1,

:
.907*

-.9y6.*
DATA

0992, l 871r l 62s,
-.901, '*672t -*34t)*

(fiSTAK(l’+*J)td=1,99J

.265e -.096t -.463, -0761, -*949t

,032, l 405, ,718, 0927, 1*000/

9434,
-*975*
0762~

-*OuOe
-*762e
8975,

-*434*

159
16~
161
16~

1 -.Oi,O,  -0434, -.782; -.cjij,
1 .7&t .97s* l 975r l 7&*

-.975, -0782, -.434r -0000,
.434* l ooov -.434, -.78dr
,434, 0762, .975t .5?51

-.975, -.975, -.?82, -0434,
lb3 1 -.975v -.78~* -0434, -.OO;,
lb+
lb)7

: ,454,  .434* .UOU@  ,782, -9434, l 9751-*782*
l Y?5*

lb6 1 -.97Se -.Y?>* "762, -.43~,,
167 1 .782t ,434, l ooo, -*43u*

--.782v 0434, .bOo, -.434t
-.ooov .4341 .782v .975,
-.782* -9975, -.975, -.782*

:66;’
17u
171
17i
17s
174
173
170

1 -.ouo, ,434, 0782, -973, .975, 0782, l 434e .lJou, -0434,
1 -.7a2t -.975t '0975, -*76kv -.434, -0000, .434t .782* 9975,
1 .975# .78~1  0434,  l OOu* -.434*
1 -.434, -.UOlJt  l 4J4* ~7821 .9?5P
DATA (fSTAK(L5*J),u=1*49) /

l-1.000,
.623,

-.901e -0623, -0223, .223t
A ,225, '.2L3e -0623~  -.901*
1 ,223, .b&r l 901r l*OOu* .90lv
1 -.9Ul#-IeUOu,  -*901, -*b2;, -.223,
1 ,901, ,623, 0223,  -0223, -.623t
1 -.2~3t .iL25* 0623, l Y01t 1.0001
1 -.bL3# -.YOl,-1.000,  -0901~ -.623e
1 1.0uot l YOl# l 623r 0223, -.223t
1 -.623t -.L23* 0223, l 6238 ,901,
1 -.223t -0023, -*9Ul,-l*UOut  -.901,
1 .9Ulv  i.OOOt .901, l 62s* .223,
OATA '(FSlAR(16,J),U=1,99,  /

-.782, -.975* -*9?5* -*7d2v
.975* ,762~ 0434, l oL☺o/

.623, ,901, 1.000,
-.901* -.623*
,223, -.223*
.623v 0901,

-1.0001 -0901,

0901,
-*223r
-0623,

-1*000,
.623,
0223,

-9901,.
1*000t
-*623#
-0223,
l 901*

-0901,
0223~

177
170
17Y
181.1
161

l 901, ,623, .223,
0223, 0623~-*223,

-0623,
A.OOOP
-9623,
-.223v

18~
183
184
16:,
180
161
166
169
190
19i
19z
193
194
195

-.223~ .223t 0623,
-.623* -*901*- ,l*OOO/

- --.
1 .oljo* *491,  0855,  ,999,  ,887,
1 -.9Y5t -.914* -*S98, -012at  ,375,
1 l 19lP -.hl>* -0740, -957st -.959*
1 .959# .975@  '740,  -.191*l 315,
1 -.375, ,126,  .598,  0914,  ,995,
1 -.6d7t -.999, '0855, -,OOO,-0491,
1 .546# ,064,  '9434, -*ti2u*  -.995*
'i -0696r .7d2t -.Z54* .987,  0254,  .938,  *t&t,?  ,191,

l b9b* ,959,
1 -.6481 -0936, '0967, -0782,  -.375,
1 ,620, ,434,  '0064, -*k%,,-,V  -,887t
GATA (FSTAK(17,J)t.,=lt99)  /
1 l*OUO, -671  P l 5181 -.463,0032,
1 -.096, .405*  0801,  -992,  ,927~
1 -0962, -.94Yt '0672~ -0223,  ,285,
1 .2b,5# -.223t -9672, -*94gv  -.982e
1 .927*
1 -.463,

:Z:: .8Ul,  0405,  -.096,
*518,  l 6?1v 1.000~

1 -.636, -.996t -*901, -*5?~, -.096,
1 .623t ,160,  -0345, -0761~  -.982t
1 .718t .967t  0967,  .71&f  ,285,
1 -.76lt -.34bt l lbOe ,927,0623,

0546, .064t -.434r -*620*
0782, ,987, .93ti* 8648,

-.696, -.254t .254* 0696~
-0646, -.938t -.987* -*?62*
0620, l 434, -.064, -0546,
0491, .855@ 0999, l 867*

-0914, -.598t -0128, 9375,
-.315* -.?40e -.9?5t -*959*
0975, .740* 0316, -*191,
.128, .598t i914, l 995*

-.999* -.855e -*491* -*ooo/

-0636, -.998* -0901, -0572~
0623, ,160, -.345, -9761~
0716, ,967, .967, 0718,

-.?61, -.345, 0160, 0623,
-0572,  -.gol, -.996@ -*838t
l d?l* .518e .032t  -0463~
l 405, .801* l 992, 0927,

-0949, -,672, -0223, l 285*
-0223, -.672, -.949t -09628
0992, .801* 0405, -0096,

190
197
190
19Y
200
20i
2OL
203
204
20s
200

20



207. 1 -.572* -.901* '*9Y8* -*&3,,*  -.463*
200 OATA (FSIA~(18*J)*j=1*99)  /
209 1 -.OtJO*  -.kl40* -*914* -*987* -.740*
21u 1 .867* ,491, '.064* -*!jq&*  -.938*
211 1 .M20* l Y9Y* .8S5* 0434, -.128*
212 1 -.1zat ,434, l M55* l 99u* ,820,

0032, ,518, l 67l* l*OOO/

.315*
-.696*
-.959r
-.191*

.78~* 0995,
-.191* ,375,
-.q59*  -0646,
-.690*  -*9751
.315*  -0254,
.987* 0740,
*59&I* l 936*

-9434, 91~81
-.999*  -*820*
-.491*  -*8d7*
.546* l oc☺o/

-.254*
-.975*
-0648,

..j75*
l 995*
,546,

-.491*
-0999,
-.434*
0598,
,987,

2 13
219

1 -.9j8* -.59tj* '0064, 0491, ,867,
1 -.740* -.587* -9914, -0540, -.OOo*

,782,
.914*

215 1 .254* -.31s* '0782, -.qqs* -.867* ,064,
210
217
21u
219

1 .975* rb9o@
1 ,648, .Y5Y,

.967*
0223,

-.761*
-0‘3271
-01196,
,636,
98719

-*u32*
-*901*
-*801*
l 160*

-r855*
-.855*

1 -.375* ,192,  -696,  l 973* .938*
1 -.995* -.782* -0315, *is+* ,740,
DATA (FSTAH(19*J)*u=1*99) /

l-1*000*  -*c)3tt*  -*oiJs* l 16t,* .672*
1 -*4bJ* -.671* -0998, -*601* -.345*
1 .572* .03ti* '.518* -.90f* -.992*
1 0992, .901* 05181  -*03,* -,572*

,064,
.914*

,949,
.718*

-.285*
-.9d2*
-.623*
.405*
.998t
.518?

22u
221
222
225
22u

.o23* -096,

.982* 0927,
0285, l 761*

-.71b*  -0223,
-.949' -9967,
-.16u* -0672,
.tj91* l 34.5*
l 901* l 9Y2*
0032, 0572,

-.871* -0463,
-.&i38*-~1*000~

2 23
220
227
228

-
: -.672* ,345, -.16u* .bOlP ,405,  l 9Y8* 0671,

l &3n*
1.000, .463*

1 -.907* -.94y* -0623, -*li9r,* .463*
1 -.2~3* -0718, -*982t 1.927, -0572,
1 .761* l 2fh* -*2&S* -0761' -.%'2t
1 .927* l 98L* l 718* l 225* -.345*
1 .UYb* .b2c#' l 949* -967 * .672*
DATA (FSTAH~kO*J)*~=1*9q)  /

:
l ouo* l 590* 0959, l 93t3* .546*

-.4y1* .12&, -696, 0987, .887*
1 -.&5* -.a731 0254, *7&L?*
1 -.9y9* -.782* -.254* .375*

.999*

.855*
1 -.867* -.Y87* -0696, -*120* .491*
1 -.5+6* -.93u* "959, -0590, -.OOO*
1 -.0&l  -.b48* -.975? -*9la,t  -.491*
1 -434, -.191* -*740* -wq93* -.855*

-.q75*  -*914*
-.740* -9995,
-.315*  -*820*
.191*  -0434,
*b’(t)* l 064*

229
231~
23~
23~

2,"

-.518*
-.99&i,
-.405*

-0~64, -.648*
0434, -.191*

233 l M20*
l 995*
0914,
0598,

,315,
,740,
,975,
,959,
.696*
,254,

-.254*
-.696*
-.959*

230
237
23b
239
24u
24&
24~
243
244
243
246
247
240
244
250
25~
25i
253
254
255
250
257
258
259
263
26i
26~
265
264
265
26b
267
266
269
270
271
272

z3,'
275

0128,
-0375,

1 .MZO? .31>* -.315* -*62"? -.999? -.782*

:
.9y5* .74u* .lql,  -0434, -.887* -.987,
.914* ,975, 0648, l Obcr* -.546* -0938,

l Y3b* 0546,
0987, l 867*
.782* -999,
.375* 9855,

-*12t)* .491*
-.598*  -*OOO/

-*99&* -.761* -.223* '405,
-*901* -.982r -.b72* --096,
-0572, -.949* -0949, -0572,
-0096, 0.672, -.98Z* -0901,
,405, -.223* -.761*  -*998t
0801, ,285, -.345* -0838,
0992, ,718, .16U* -0463,
-927, ,967, .623* 0032,
0623, .967* .927* l 518*
0160, .718* .992* 0871,

-.345* ..285* .801* l.OOO/

DATA (FsTAH(c~*J)*~=~*G~~  /
1 1.uuo* .idOl* l 2&5* -9343, -.838*
1 .871* .992* 0718, l 16u* -.463*
1 .518* .Y27* 0967, ,625, ,032,
1 .032* ebb* l 967r -927, .518*
1 -.4b3, .16U* ,718, *992* .871*
1 -.838* -.d4>* l 285* .blj;*  l.OOi*
1 -.99B* -.761* -0223, 0405, .871*
1 -.9ul* -.982* -0672, -*09h* .518*

.887*

.914*

.938*

.959*

.975*
,987,

-
1 -.572* -.Y4Y* -0949, -*57~* .032*
1 -.U36* -.o72* -.982, -*401* -.463*
1 .4U5, -.z.23* -0761, -.990* -.838*
DATA fFsTAti(22*J)*,~=l*Y9) /
1 -.UOO* -.64d* -0987, -0855, -.315*
1 -.004* -.69b* -*995* -*620* -.254*
A -.128* -.74u* -0999, -*782* -.191*
1 -.1')1*  -.782* -0999, -#iGo* -.128*
1 -*2>4* -.tt211*  -0995, -*b9o* -.064*
1 -0315, -.d55* -0987, -*64tj* -.OOO*
1 -0375, -.687* -9975, -*59&* ,064,
1 -*4j4* -.914* -0959, -9549, .128*
1 -.491* -.93a* '0938,  -.491* .191*

9375,
0434,

.975* .S98*
0959, l 546*

0491,
0546,
l 598*
0648,
0696,
0740,
0782,

l 93tl* .491*
.914* 9434r
.887* l 375*
l 855* l 315*
l t)20* .254*
0782, l 191*
l 740* l 128*
l 696* -064,
s64b* l ouo/

-.223*  -0801,
-*285r  -*838*
-0345,  -08711
-.u05*  -*901*
-.463*  -*927*
-.510*  -*949*
-.5?2*  -*967*

,995,
,999,
.999*
.99s*
.907*

1 -.S46* -.95Y* -0914;  --4i,* .25r(*
1 -.598* -.975* -0887, -.375* ,315,
DATA (FsTAH(23*J)*.1=1*99)  /

l-l.OoOt  -.761* -.160* .5la* .949*
1 -.99&t -.718* '0096, '572, ,967,
1 -*9Y2t -.672* -0032, 0623, .982*
1 -.9d2* -.b23* l 032* ,672, .992*
1 -.9b7? -.572* 0096, l 71ti* ,998,
1 -.949* -.518* ,160, l 761* 1*000*
1 -.927* -.46j* 0223, l LiOi* ,998,

0820,
0855,

0927,
0901,
.871*
.838*

.463*
,405,
,345,
.285*
.223*
.160*
.096t

*Boll
0761,
l 718*

21



2 7 0 1 -*9Ult -.405, ,285, .63&P ,992, 0672, .032e -0623,  -0962,
277 1 -.871r -.34st 9345, 0871, ,982, 0623, -.032e -.672@  -0992,
276 1 -.Mj8, -.285t l 405, l YO1t .967t ,572, -.O96t -*718*  -*998t
279 1 -.8Olt -.223~ .4b3# -927, ,949, l SlB, -.160, -.761t-l*OoO/
2eJ OATA- (FSTAK(24,J),d=1,9ij /
261 1 .ooov 06961  l 999, l 74ile ,064, -0648, -.995e -.782, -e128,
282
283
28s
285
2ab
287
286
289
29U
29i
292
293
294
293
296
297
290
293
300
301
302
303
304
305
300
307
306
309
310
311
312
313
314
315'
316
317
316
315
320
321
322
32s
324
325
32b
327
326
329
330
331
332
333
334
335
33b
337
33M
335
340
341
342
343
344

1 .59a* .987* ,820, 0191, -.546~
1 0959, .687* 0315, -0439, -.93at
: .938r .434r -9315, -0687~ -.959v

.5+6, -.t91* -*8LO, -*987v -.598,
1 '.obl(,  -.74U# '*999# -*69bt -.OOOt
1 -.64&f -.99st -0782, -*12*e ,598,
1 -.975r -.tr%r -0254, l 491t ,959,
1 -.914t -*375* l 3751 l 914* ,938,
1 -.4y1, 0254, 0855, 09751 .546e
1 .12&t .782* l 95)5t l 646, -.064t
DATA (FSTAR(~~PJ)PJ l=1@99) /

1 1*000e .71at 9032, -.b7Lt -.998#
1 l 801r ,160, '9572, -*9a2n -.838:
1 l 2d5P -0463, -0949, -*Y01t -.345*
1 -.345r -.Y01, -*949, -0463, ,285,

-0975, -.855t -0254, *491*
-0914, -*375r ,375, l 914,
-0491, .254r .855, 0975,
0128, ,782, 99951 l 648*
0696, .999t 0740, l 064*
0987, ,820, l 191* -*546#
.a87, ,315, -.434r -*938r
,434, -.315t -.887, -.939*

-.191, -.820, -.987* -0598,
-0740, -.999* -0696, -*ooo/

-0761,
-0223,
0405,
0871,

-.096v

:;:;:
.967v

0623, 0992~
-967, 0871,
e927, l 405,
.518, -0223,

1 -.8ja, -0982, -9572, l 16ut ,801, 0992, .623e -.096@ -0761~
1 -.9y8v -.672, .032, l 71at l.OOO@ ,718, .032t -.672, -0998,
1 -.761# -.096P 0623, l 992t ,801, -160, -.572, -.982*  -0838,

- --1 -.223r .51a* 0967, l 871? .2ai, -0463~ -.949* -.901t -*345r
1 .405* ,927, 09271 l 405e -.345e -0901, -.949, -e463, .285*
: 0992,  .a7ir .623*  0967,  -.OY6, l 518t -0223, -.838t -.998e -0982~ -*672t -.572, ,032, .716@  l 160, l 801*

-0761, .l*OOO/
DATA (FSTAH(26tJ)vj=1,99) /

1 -*000t -.740* '0995, -*59&j, ,191, 0855, ,959, l 434* -*375r
1 -.93a# ~887~ -0254~ 9546, .9a7* 0782, .064r -.696t -*999r
1 -.64Be .128*  ,820,  -975, ,491, -0315, -.914, -.914, -0315,
1 .491* .975v  -820,  0128, -.648t -0999r -.696t 0064, l 7a2r
; -967, .546*  -*254r -9887, -.9381 --375, .434P ,959, .a55',

l 19lr -.59t)* -9995, -074Lslt  -.oooe 8740, .995* .59Mt -*191r
-1 -.865* -.Y59* -0434, l 37st .93a, 9887, .254, -e546@ -*987t

1 -.7a2t -.064@ 0696, l 99Y* ,648, -0128, -.820, -.975v -*4Yl*
1 .315* .914* '914, l 325, -.491, -0975, -.820, -.128, l 648*
1 0999, .69bP -*064t -*782' -.987e -0546, a254~ ,887, -938,
1 0375, -.434t -*959, -*ks55t -.191r *59a, .995r 8740, l ouo/
DATA (FSTAR(27vJ),~=lt99) /

1-1.000, -.b72,  0096,  0801, .982, 0518, -.285t -.901, -*927t
1 -.345* .463*  0967,  083&t .160* -0623, -.998, -0718, l 032*
1 0761, .992* 0572, -*223# -.871r -.949* -.405t .405* 9949,
1 .871r .225* -0572, -0992, -.761e -0032, .718* 0998, 0623,
1 -01601 -.636( -0967, -.463, ,345, ,927, ,901, .285i, -*518r
1 -.982r -.MOl, '0096, 0672, l.OOO* .672, -.096v -.aOl* -0982,
1 -.518* .285~ l 9Olt l 927* ,345, -9463, -.967t -.a38*  -*hoe
: l .623r  949t r405,  ,998, -0405, 07181 -*032t -.761e

-.94y, -.871*
-0223, -0992, -.572,  .572t ,992, l 223, ,761~ l 871r

1 l O32r -.718t -*998, -e623, ,160, l t)38, .967, .463* -8345,
1 -.927# -.901t '-285, ~--*51&t .98i, 0801~ .096v -.67&-l*OijO/

DATA
1 .ouoe

(F~3~~(28~J)@d=1'99j  /
' , l 975, l 434, -.434t -*975r  -.782v  -0000, l 782*

: -.434? 0975, -.975e.  .434, -94341 -9782, -9975, -.782e
-*OOu, ,782~

-*OOO, 0975, at' , 0975, 9434,
-.434* -0975,

1 -.782r -.OOu@ 0782, l 97st ,434, -.434, -.975r -e782* -*OOOt
: 0782,  l 434? -0434, ,975, -0975, l 434, -*434* -.975e -*782r l 782, -.OOO, ,782, 0975,

-*782v -.oooe ,975, ,434, -9434,
1 -.975? -.782, -.OOOt -782' .975r 04341 -.434, -.975? -*782r
1 -*0001 .782* 0975, -434, -.434~ -9975e -.782e -.OOO* l 782t
1 0975, l 434* -e434t -0975, -.782.* -0000, ,762, .975, -434,
1 -.434t -.975? -9782, -*OOov .782r 9975, .434? -0434, -*975r
1 -.782, -.UOU* l 7B2, l 97st .434, -9434, -.975* -.782* -*ooo/
DATA (FSTAR(29*J)rJ=l*99j /

1 lrO(j01 -623,  -0223, -*901~ -.901r -0223, ,623, l*OOO, 0623,
1 -.223t -0901* -*9Olt -.223e .623r l*oOOe .623r -.223@  -*901(
1 -.901e 0.223,  ,623,  1.000' ,623r -0223, -.YOl, -0901, -*223?
1 ,623, 1.000 06231  -0223, -.9olr -*901~ -.223t .623, l*OOOt
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345
346
347
346
349
350
351
35c
355
354
35b
35tl
357
35a
359
36;
361
362
363
364
36s
36b
367
366
369
370
371.
37L
375
374
375
37b
377
37ti
379
38li
381
38L
383
384
385
38b
387
386
389
39u
39i
392
393
394
39s
39b
397
3 %
399
400
401
4OL
405
404
405
406
407
ltob
409
4l6
411
412
413

: ,623,
-.901t

'ei23' -0901' -*901e -0223, -*901' 0623, -.223, 1.000'0623,  r623e -.223~ l.ooot

1 -.223, .b25, 1.000~ l b23, -.223, -*901, -.902v
1 1.000, ,625, -.223, -owl, -.901, -0223, .623,
1 -.223,  -.YOl, -*901t -0223, .623e
1 -.9Olt  -.223*
1 .623,

0623,  l*OOo~ .623e
1.000, ,623,  -*223, -.901*

DATA (FSTAH(3O~J),.t=1,99) /
1 -.OOOv -.&2u, -0938, -*25rf .648*
1 -.696e .191,  0914,  l 1155t ,064,
1 .999, .546?  -0375, -0975, -.740*
1 -.740, -.97s* -0375, '540, .999t
: 0064, .855,  0914,  l 191* -.696e

.648r -.L54t -0938, -*82uv -*OOOt
1 -.9y5t -.491, 0434,  -987, ,696,
: .7d2t .95Y,  ,315,  -*59lJ, -.999*

-.l~Bt -.887t -.887r -*12&t .740*
1 -.598e .515,  0959,  l 7.82* -.064,
1 .9d7@ ,434,  -.491, -.995t -.648,
DATA (FSTAR(31,J)*d=l*991 /

l.OOOP .623,
-.223, -.9Olp
-*901, -.223v

l 995, ,491,
-.959t
.887t

-.315v
-.434,
.938,

-.914,
.375t
.375*

-.914,
.938t

-0782,
,128,
0598,

-.987,
9820,

-*191,
-.546,
0975,

-0855,
0254,

l-l.o(jo#  -.s72t l 345* l 967* ,761~ -0096, -.871,

: -.032t .718, -.d38v .982v -0927, 0405, -951at -0223, -.998v ,672, -9623, 0992, .285,  .4b3,
1 -.672t .223, 0927, l B3tj* ,032, -0801, -.949v
1 l 998* .51dV -0405, -.98;?, -.718r 0160, .90lt
1 -.761? -.967* -9345, '5721 l.OOO# ,572, -.345*
1 l O96t .871* .901# l 1611t -.71ar -0982, -.405r-
1' -0992, .6i3, -.46;1* -.285t '*949t .463, -*6Oit 0992, ,672,  ,032, -0223, 0838, -.927, .9271

; .0018 .94g,  0285,  -*62ae -.998t -0518, .405*
-.lbOt -.9Oit '0871~ -*096* ,761, ~967, .345@

DATA (FSTAH(32~J)t~=1,99) /
1 .ooo, ,655,  0887,  .Obuv -.820, -0914r -.128,

-1 0191, -.74ur -0959, -*iii.;, .696* .975* ,315,
1 -.375* ,596, ,995, 0434, -.546r -9999, -.491,
1 .546, -.434* -0995, --59&* ,375,
1 -.6y6, 0254,  0959,  l 74ut -.191*
1 .BZO, -.064, -0887r -*655+ -.OOOt
1 -*914v -.128* 0762,  -936, ,191,
1 .975* .315t  -.648, -a987, -.375t
1 -0999, -.491t 0491,  l 99Y* 0546,
1 ,987, .b46,  -9315, -*9731 -.696e
1 -.938n -.782r 0128,  l 914* ,820,
DATA (FSTAR(33rJ)td=lr99) /

1 l*ol.)o~ 0516,  -0463t -0998, -.572e
1 -.9&c!*  -.b72, l 285t -96-i* .718?
1 .927, .801*  -.096r -*901e -.838e
1 -.8381 -.90lt -0096, l 801, ,927,
: .716t .967*  0285,  -0672, -.982,

-.572t -.998* -0463, .51hV  l*OOO*
1 l 405*
1 -.223t
1 .032r
1 l 160*
1 -.345e
DATA t

1 -*OOO,
1 .375*
1 -.696t
1 0914,
1 -.999,
1 0938,
1 -.74Ot
1 .434t
1 -.064,
1 -.315r

0992, ,623,
-.Y49, -.761,
*d71@ 0871,

-.761* '-949,
,623, 0992,

,FSTAR(~S*J)PJ
-.887t -0820,
.995, 0546,

-.959, '*191,
.782t -0191,

-*491, 0546,
.128# -*820,
0254, l 975*

-.59i)t '.987l
.855t -855,

-.987t '0598,

-934~~ -.982t
0161~~ .927e
l 032t -.838e

-0223, ,718,
-405, -.572r

=1*99) /
l 12td* .938t

-*491, -.999t
l 782* ,914,

'-959  f -.696r
l 99s* .375*

-*687* -.ooo,
*64&t -.375v

1: it,":
,696,

-.914*
0434, .999r

.987* .648t -.315* -*975*
-0938, -.782t 01281 l 914v
0855, ,887, l O64, -0820,

-0740r -.959, -.254, 0696,
w598, .995* ,434, -.546@

-0434, -.995r -s598, 03759
,254, ,959, .740, -9191,

-0064, -.887* -0855, -*OOO/

l 405r
-0223,
0032~
l 160e

-0345,
l 51b,

.992*
-.949*
,871,

-.761t
,623,

-.463t

0623, -9345,
-*761r -160,
l 871* 0032,

-.949r -0223~
l 992r l 405t

-0998* -0572,
l 967, l 7181

-*901~ -0838,
0801, ,927,

-*672, .285r
*801, -.096v

-0901t -.096,
.967, .285t

-*99&e -.463,

07401 -.254e,
-0434, .598v
*064, -.855*
9315r .987t

-*648, -*975r
e&$87, l 820r

-0995, -.546r
r959r .191t

-0782, .191P
l 49le -.546r

1 .648* ,975, 0254,  -*74u* -.938r -*128r .820?
DATA (FSTAR(35@JI#d=1*99)  /

1-1.000~ -.463t 0572, l 992t .345t -.672, -.967t

0623'  -*223,
-*901' '9901@
-.223( l 623*
1.000~ *6238
-.223, -0901,
-.gOlv -*223t
,623, l*OOO/

-.434, -9987,
-*315r 0598,
l 887* l 128e

-.959, -0782,
0491, -995,
,254, -9648,

-e855? -*064t
.975P 0740,

-.546? -*999@
-*191* l 696r
l 820@ -ooo/

-0901~ -*160,
l 949* l 801*

-.463* -0992,
-.285~ l 623r
,871, l 096,

-.967r -*761?
0518~ l 998r
.223*  -0672~

-98389 -*032r
.982, l 718*

-.572*-l*OOO/

-
-.648@ -9987,
l 491, 0999,

-.672# -9902,
.51&V  l*OOO/

-.975r -0648,
-987, l 315r

-*855r .064@
l 598P -*434,

-*254* l 740r
-.l28r -09381
l 491� l 999e

-.782e -*914,
l 959, l 696,

-.995r -03759
.887, .ooo/

-.223@ l 761v
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414
415
410
417
4lt5
4lY
420
42~
42i
423
4%
425
42~
427
426
42Y
434
431
432
433
434
435
434
437
430
43Y
440
441
442
445
444
445
44b
447
44B
449
450
451
452
453
454
455
45b
457
456
459
460
461
462
463
464
465
460
467
468
469
470
471
47;:
473
474
475
476
477
478
479
480
481
482

:
*92-i* .096* '0838, -e&71* .032* l YOl* .801* -.160*  -0949,

-.7l8* .285* 0982, 0623, -.405* -0998, -.518* l !~18* l 998:
1 ,405, -.62a* -0982, -*285* .718* 9949: .160* -.801* -9901,
1 -.032* ,671, 0838, -.09t,* -.927* -.761* .223* .967* ,672,
1 -.345*
1 0672,
1 -.901t
1 l 9Y8*
1 -.949*
1 .7blt

DATA
1 .000*
1 -.820*
1 09581
1 -.254*
1 -9648,
1 .995*
1 -.491v
1 -0434,
1 .9t37*

-*99L* -*572* 0463,  l.ooO*
,967: 0223, -0761,-.&Ol* -160, l 949* -:;f;;

.Sl8* -0518, -*99a* -.405*
-.160v 0801, -901: ,032,
-.223* -0967, -*6721 .345*
(FSTAR(36*J)*J=l*99:  /

0914,
-.855:
.064* 'e887, -0782, ,254,
,782,

-.959*
0887,  -*o64* -:;;;I

-0128, ~855,
.315* -*740* -0914, -.ooo:
.598: 9975, 0191, -.820*

-.Y99* '-375, l 696* .938*
.&b* -0546, -0987: -.254*

0463,
-*096*
-*28S*
l 623*

-0871,
0992,

-e491*
-*434*
.Y87*

-0696,
-0191,
0914,

-.855*
0064,
9782,

-.572*
.838*

-.982*
.982*

-.838*
.572*

-.992* -0345,
.87l* -*032*

-.623* l 405*
.285* -0718,
,096, l 927*

-.463*-l.OOO/

.598: 0975, l 191*
-.999* -*375* l 696*
.546* -9546, -0987,
.375* 9999: l 434*

-.975* -0598, l 491*
.740* -.315* -0995,
.128* l 959* l 648*

-.887* -.782* 0254,
.887* -.064* -0938:

1 -.6Y6* .375* -999: l 434* -.648* -0959, -.l28* .855* l 820*
1 -.191* -.975* -.598* -491, ,995: 9315, -.740* -.914* -*OOO/

DATA (FSTAR(37,J)tJ=1,99~  /
1 l.OOO# .405* -.672* -.94Y* -.096* l 671* .801* -.223*  -*982?
1 -0572, .516* l 992* 0285, -.761* -.901* .032* 0927: l 718*
1 -.345* -.Y98* -*463, l b2j* .967: 0160, -.838* -0836, 0160,
1 0967, .623* -0463, -0996, -.345* 0718, .927* .032* -0901,
1 -0761, 0285, ,992, l 51ti* -.572* -0982, -.223* l 801* l 871*
1 -.096* -.Y49* -0672, *'(OS*  l.OOO* l 405* -.672* -e949:  -*096*
1 .871* .a01* -0223, -0982, -.572* .S18* .992* .285* -0761,-
1 -0901, .032*  0927,  l 71r3* -.345* -*998: -.463* l 623* l 967:
1 ,160, -0638, '9838, 0160 .967* 9623, -.463* -*998* -0345,
1 0718, l 927* l o32, -e9o1* -.76l* 9285, .992* l 51&* -*572*
1 -.9d2* -.223* 0801,  0871, -.096* -*949: -.672* l 405* 1*000/
DATA (FSTAR(jBrJ)td=1,99) /

-1 -.OoOt -.Y3ei*  -*648*  l 491, ,987, .191* -.855* -.782* l 315*
1 0999: 8375, -.740* -*885* .128* l 'Y75* 0596, -.598: -*959*
1 -eOb’)l .914* l 696, -e434* -.995* -0254, .820* .82o* -*254*
1 -.995* -i434* l 696* l 91u* 0.064, -*959* -.598* l 546* 0975,
1 .128* -.887* -0740, .37j, ,999, l 315* -.%in* -.855* 0191,
1 ,987, ,491, '-648, -m938* -.oOOt l 938: .648* -.491* -*987*
1 -.lYle .655* *782* -0315, -.999* -0375, .740* rB87* -*l28*
1 -0975, -*546* -598: -959: ,064, -0914, -.696: 9434, l 995*
1 l 254* -.820* -0820, 0254, ,995, ,434, -.696: -.914* l 064*

t
l 959r l 59d' -*546* -*97j* -0128, 0887, l 740* '0375'  -*999*

-.315* /f;;;,,;,":;:  ;;M;*,-•987: -*491: .648* 0938: .ooo/
DATA =

;-1.000*  .032* -0345, -.Y27* -0672, ,761, ,871,  8463, -.16o* .992* -.982* .223* -.!jl8*  -.838* -*8Ol*  l 623* l 0285,  949*

1 ~998, ,405, -0718, -*501* .096* 0967, .572* -.572* -0967,
1 -0096, ,901, .718* -*405* -.998* -.285* .iOl* ,838, -*223*
1 -.992* -.463* l 672* ,927: -.032* -*949: -.623* 0518, 0982:
: .160*  .982: -.&71* .Sla* -0623, -0761,

1 -0223, ,838, 9801,
1 -8967: -.572* *572*
1 .265* -0801, 'r838,
1 .949* ,624, '.518*
DATA (fSTARt40eJ)r~:

1 l 000* ,959: l 546*
1 -*855* .254* l 999*
1 -.887* -.696* l 491*
1 -0064, -.Y75* -0491,
1 .82O* -*315* -*999*
1 ,914, ,648, '.546*

0345, 1.0001
-.9&g: -.o32*
-0285, -.998*
l 967: .096*
l 223* .992*

-0982, -.16o*
a*991  /
-e@+ij, -*914*
l 3&* -.82o*
l 975* .o64*
l 696* .887*

-*254* ,855,
-*95r* -.000*

0345,
0937,

-0405,
-*901*
9463,
0871,

l 128*
-0782,
-0938,
-0191,
.740*
r959,

-.761* -.871*
.672* -*463*
0718, l 901*

-.718* 9405,
-.672* -*927*
,761, -.345*

.987* l 434*

.375* l 995*
-.598* 9598,
-.995* -*375*
-.434* -*987*
,546, -.648*

l 160*
-r992*
-*096?
,998:
.032*

-l*OOO/

-*740*
l 191*
l 938*
0782,

-*128*
-*914*_

f l 128* .987* -4341 -*740* -.855* .254* ,999, .325* -0820,
-.782* ,375, l 995* l 191* -.887*  -0696, .491* r975* l O64*

1 -0938, -.598* l 598, 0938, -.O64* -.975* 0.491, l 696* l 887*
1 -*191* -.995* -*375* -782, .820* -9315, -.999: -9254, 0855,
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1 .740* -.434, ‘-987,  -.12&t ,914, 0648, -.546, -.959t
DATA (FSTAH(41tJ)*u=1,99) /

1 1.000~ ,285~  -0838, -0761~ .405* -992, ,160, '.901~
1 ,518, .'367*  00321  -.949* -.572* .623t ,927, -.096*
1 -.4,3* ,718,  0871,  -922.j~ -.998, -.345t .8Ole .801,
1 -.9y8t -.223~ 0871,  .71at -.463, -.982, -.096, -9279
1 -.572# -.Y49v 0032,  -967, ,518, -0672, -.901, 9160,
1 .405# -.761* '.838, l 285f 1.000, 0285, -.838, -0761,
1 l 9Y2t ,160,  -.901, -.67&t ,518, ,967, ,032, -0949,
1 .6ii3e ,927,  '-096, -.98zt -.463* .718r ,871, -0223,
1 -.345, ,801,  0801,  -0345, -.998, -9223, .871* 0718,- -
1 -.9&t -.1)96@ -927, .b2rt -.57it -.949, Iii,, .967r
1 -.672r -.901t 0160, -99.2, ,405, -.761r -.838, 0285~

DATA (FSTAH(42,J),d=1,99;  /
1 -.OOOt -.975r -.434, 0782~ ,782~

,975,
-0434, -.975r -.ooot

1 ,434, -.782? -0782, 8434, -0001 -.&St -0434,
1 .7e2v -.43r(t '-975, -.OOut ,975, 0434, -.782r -0782,
1 ,975, .uou* -.975* -.43r, .782* 0782, -.434* -.975*

:
.975* .43r, '-782, -.782* ,434, -975, .ooot -.975*
07~121 .782* -0434, -.975t -.0001 -975, .434? -.782r

1 -434, ,973, -000~  -.975,r  -.434t 0782, .782t -0434,
1 -.ooot .y7!J* 9434,  -0782' -.782* l 434t .975# -000,
1 -.434* ..782t .782r  -.43r* -.975t -.oOO, .975t 0434,
1 0702, -.434, -0975, -.uo"t .975# 0434, -.782t -0782,
1 -097 t-.00~.97~.+3r-.78t-.78~.43~.~7t,OO

DATA tFSTAH(43tJ)e~=ltgg)  /
i-l.OOOt-0223,  .901r  .623t-.623,-0901,  .223t  1.0001  .223*
l-.901r-.o2av  ,623~ .yOl*-.~23,-l.OOOt-0223,  ,901,  0623,
1 -.623t -.9O~t 0223,  l.OOi,e ,223, -.901v -.623, 0623,
1-.22t-~.Mlt-.22~.90~.62~-.02~-.90~.2~~l.0~
1 .223n -.YO1t -0623, .62st .901r -.223~-1.000,  -.223*
1 ,623, -.025* -.901, .223t  1.000~ .223, -.901r -.623v
1 ,901, -.223r-l.OOOe  -.22s, ,901, 0623, -.623, -.901*
1 1.000, .223* -.901e -.b2jt ,623, 0901, -.223,-1.000,
i0.90r0.6~,-.62r-.90~~.2~~1.0~~~.22~-,9~~-.6~,
10.62,0.9O~-.22r-1.0~-.22~0.90~0.62~-.b2~-,90,
1 0.22~1.Oe0.22~'.90v-.62e.,.,2v.gOv-.2~@-1.0

DATA (FSTAH(44~J)r~=l~gg~  /

483
484
48s

-*ooo/
-.672r
--982,
-.345r
l 623*
-992,
.405r

-0572,
-.998,

48;
487
488
489
490
491
4%
493
494
495
49b
497
4%
499
500

l.OOO/

-975,
.782t
0434,

-*oooP
50;
50;:

-.434r
-.762e
-0975,
-*975*
-0782,

503
504
505
506
507
506
509
510

9434,

511
51L
51s
514
515
516
517
51&Y
519
520
521

;a;

.901r

.901*

.623*
0223,

-0223,

1 .O~O# .987* 0315,  -*ai;, -.598t

t
,128~ .999* 0191,  -.93&j*  -.491v
.254v .995* .064,  -.975* -.375,

.b96e .820r
-782, .74Ov
0855, .648*
.914, .546t
8959, .434r
0987, .315,
0999, ,191,
.995* ,064,
.975* -.064,
0938, -.191,
.887, -.315r

1 l.OOO# 0160, -.949, -463, ,801~ 0718,
1 0992, 0032, -0982, -0345, ,871, 0623~
1 .9678 -.096@ -.998, -022~~ .927, 05181
1 .927t -.223* -0998, -0096, .967, .405*
f ,801,  .871t -.345* -.463* -.949* -0982, .03L@ ,992, ,285,

.160, 1.000, .160,
1 ,718, -.572, -.901r 0286, .992t .032,
1 .623r -.672* A.838, .405t .967t -.096r
1 ,518, -.76~v -.761t .51&P .927t -0223,
1 .4U5, -.83&t -0672, ,623, .871e -.345,
1 .265, -.901t -.572, .71dP ,801, -.463,

DATA (FSTAti(SbtJ)*J=l@99) /
1 -.0001 -.995r -.191r  0959, ,375, -0887,
1 -.648# -.82Oe 9491,  .914,' -.315* -.975*
1 -0967, -.254@ .938t 9434r -.855t -.598,
1 -0855r *434*  09381 -.25re -.987t 0064,
1 -.315r .914* 0491~  -.621)*  -.648t 0696~
1 .375* .959@  -.191r -0995, -.oooe .995,
1 0887, ,546,  -.782, -.6%,@ .648t 0820,

-0434, -0959,
-.546’  -.914r
-0648~  -.855e
-0740, -*782t
-.820*  -.696r
-0887, -*598e
-0938, -*491t
-.975* -0375,
-.995* -0254,
-0999, -.128#
-.987*  -.Ooo/

-0901,-.572r
-.672e
-.761,
-.838,
-.901v
-.949r
-.982,

524 1 ,375, ,975,  -.064, -.99st -.254t
: .491, .938,  -.19lt -0999, -.128t

.598* .d87* -0315, -.98.?t  -.OOOt
1 .696r .82ut  -0434, -.959* .128*
1 .7a2t ,740,  -0546, -.91ut ,254,
1 .855* .b4o*  -.648, -.8S3, .375*
i .914r  .959* .434,  ,540,  -9740, -.820, -.782, ,491,

-.6$&P .598t
DATA (fSTRti(45eJ)eu=1*99, /

525
526
527
526
529
530
531
532
533
534
535
53b
537
538
539
540
541
542
543
544

0285~
.405@
0518~

-0838,
-.761,
-0672,
-.572r
-0463,
-.345t
-0223,
-.09tit

-.982r .032r
-.949, 0160,

96239
.718r
.801v
0871,
l 927r
.967?

-.998,
-.998,

0992,
l.OOO/

-.546, .782* .696r
.128e .999? 0064,
.740@ 0740, -.598t
.999. .128, -.975e----.
.782t -.546r  -8887~
.191r '.959@  -.375*

545
54b
547
546
549
550
551 -.491r -.914, 0315,
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552 1 0975, -0120, '*999, -*0&* ,907, 0254, -.938t -**34* l 855e
553 1 l tiYki* -.74ljt  '*740, l fJgb* .855v -.434,  -.gj8, 0254, '%7*

1 -.uo’)r  -.99y*  ‘e1~8t 9973, .315* -.914r  -.49lr l t420* ,648,
1 -.6~6~  -.782* 9546t .b6.?t -.375*  -1959, .191l .y95* l ooo/

UATA (FS’~AK(47tJ)  tti=l*99)  /
1-leQ~01  -.u96, -962, l kdbl -.927t -0463, .838* .623t -*718t
1 -.7tJl, ,574) .871, -*4o.>t -.9491 l i23, .992* -.~32e -09988
1 -.loul .C)b7* 03450  -*'jOi* -.518# O&01@ .672r -.672e  -*8i)l,
1 .5lb# .YOll -9345e -*96-i* .lbOe .99&i, .032r -.99ze  -.223*

56i ,949,
:

,405, -0871, -*E17~e ,761, .71&v -.623v -wts3B, l 463t
56~ .9L7* -.i83* "9821 .L.90'  l.OOOP .U9b, -.962t -.285e -927,
562
5br
56s
560
567
5bo
56~
s7c)
571
57,
57,
574
;;z
571
57;
57Y
58~
58s
58~
563
584
585
586

,761,
.lbOe

-.518t
-.949c
-.9271
/

-.128#
,914,
.648*

-.546*
-.959*
-.000

-.572, -.871~ l 40k.r
-.967, -.345* *go11
-.YOl, .345* -967,
-.uos, .871t l 57L(
.~85, .902* -.bgb*

.Y87t
,434,

-.74u*
-.b%r
0254,
.Y9Yl

.lYlt -.975,
-.887t -*4911
-.696v 0096,
.491* l 687*
,975, ‘.19A,
.Ob4, ‘.Y95’

-97619
-l*OJO/

-0254,
l 855*
l 740*

-0434,
--987,
-0128,

1 .907? l LYl' ‘@975,  -*i54*

::
0454, -.ts87* -*491t l 85:,*

-.740, '.09bl ,696, l 74,,,
;L -*855* .491* 9867P  -*43‘+*
1 l Z>4* .Y73? -*191, -*YB7*
OATA (FSTAH(49tJ)eu=l@ggJ

1 l.OUO, l U3L, -*99e, -*09nt

1�
.2,&l -*34r* -*345v l 921*

-.0.$0* -.a72* 0801, l b2jv
1 -.7d* .o23* l 8Ul* -95721
i .4iJ5* .927* -*345, -*Y4yr
1 .9j2* '.J90@ -0990, l (13;Lv
1 l 1OOl -.Y82* '~223, .96'7t

,956, l 315*
.546, -.629e

-.648, -.78d,
-.914* .37Sr
.128* .99s*
/
,992, .160,
.405t  -*901,

-.761e -0672,
-.a389 .51&e

-.938e -.575, -914
-.5961 .78~* l 648r
,598, .62tie -0546,
.938* -.jlkar -0959,

-.0641 -.999*  -*ooo/

-.902t
-.463*
,718,
.87lr

-0223, 0967,
l 67Ar l 518t
.71&r -*672r

-.46jr  --90lr
-.982r l 160,
-.09or -992,

,285, 0~67, -.223t
l.OOOe -032, -.998,
.285t -.949, -.345,

-.838r -.572,
-.761#

.f3Olt
.tj23r 0801,

,405, .927l -.345,
,992, -*o96r -.998r
/

l 927* l 405,
.624@ -*761e

-.572*  -0838~
-*g491 l 2d5*
0032, l'OOO/

s00
589
5%
591
5 %
5%
5 9 4
593
5%
597
5 %
59Y
60~
601
bok
603
60
60:
bob
607
boo
boy
611~
611
61~
612
614
61;
61b

-
1 -.9blt -.46sc -871,  ~-.l Sla*
1 -.672t .71a* 0718,  -*bi’zr
1 .518# .a71, -.4b3r  -*40~*
1 .9071 -.223*  ‘-982, .16,~t

DATA (FSTAk(iiolJ) tu=i~99J

1 -.oI)o, -;999, 0064, -993, -.128r -.9b7, .191t .97at -*254r
1 -8959, .31s* 0938, -0373, -.914* 9434, .8CJ7r -.491t -0855,

.546* .d20, 'a598, -0782, .648t 0740, -.696t -.b9b* l 740,
l 648t -.78&t -0598, l t)2r,t ,546, -0855, -.491r 0687, 9434,

1 -0914, -.373* .938t .31;, -.959, -.254, .975t l 191r -*9ti7r1 -.1~8e .Y93* .004, '.99JI -.ooo* ,999, -.064t -.995* 0128~
1 .9b7l -.191* -*975* l i54* .95gr -.315, -.938, .375e 0914,
1 -.434t -.cr87* l 491r l bSat -.546t -edZO, .598* .782v -0648~
1 -.743t .090* l 6Y6, -*74,,,  -.648t ,762, .598* -.q2ue  -*546r

:. .855,  ,234, -.Y7av ,491, -*i)ti7*  -*191, -a43.(t  0987, ,914,  .128, -.99Sr .375, -.938*  -.064, -.j151  0999, l l 949* ooo/
UA rA (FSTAH(SleJ)ej=1,49)  /

l-l.OiJO~ .U3P@ .998,  -.ogot -.992e l 160t ,982, -.225t -*967e

: .638,  .265t -.572, .949t -0345, -.801, -*927.1  *b&V .76l,  ,405, -.67i?e  l YOl* -.463*  -.718, -.a71,  ,718, l 0518,  672r
1 -.7bit -.t123, 0801~ 0572, -.838* -0518, .871t 0463, -*901r
1 -.4u5, ,927, l 345r -094yt -.285* -967, ,223, -e98zt -*160r
1 .9yPn .iJ9o, -09YL)r -0032~ 1.000, -0~32, -.998e .u9b, -992.
1 -*lo01 -.98iv 0223~ -967, -.285t -0949, .345* 09271 -*405e
i -.9ul* .463, 0871~  -9510, -.838t .572e .a011 -0023t  -*761r
1 l 672, .71b, -*718# ‘*b72, .761* 0624, -.891, -.572* 9838,
1 *516r -.671, '9463, l 901* ,405, -.9271 0.345, -949, 0285,
1 -.907e -.ci23, l 982r l 16tjt -.992e -.o96t .998* .032~-1*0Uo/

END
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